







































































































































































































































PS OP Othe tele dit 
| al ligt * / ; ‘ ” 
ar yn qe OPE a ae peal - gis nde isin 
Sed iad ol | > ee, : . 2 Frat hae. os oe 
“a OP LR ise gt oa , “Rac oe eae err to oly Hne 
- © Pry me dds cope ds 5 er | | ee ne ésteant a ; - aseee Pe eh ey whee ong > 
ae oe oe | Lan we a "ot ie ged , ‘ wre ‘yy ses , “7 aa ee ae | ad ( ye + Aya pots 9! df A wer en a nade y Cee Kn @ page 
‘‘? ; ‘a pe de Seat ae eae oS oe ea CGPS 4:1) 0's Od ne Pah ig ct te Pe fra4 ‘Gndice tee, AMM bebe Let. WM dihe mato ats) 
al ‘ae en ‘ ’ | ed wp ’ : mh obits ath ’ Create he ou ; ip He laT pat male PO OR ate # deer pg Pies seme ag 
J vr a - BAe gl fue j oiSetb de! Obie tga. ‘ pee f ‘ awh * nd ba ie Vute visions AON tt EP ae Rates a 
‘* ve ; « 5 9 ¢? ’ . ’ ahd uak a a ve : eats he SNe e- ire fF eeeey 
‘ ; ; ‘ ‘ ’ 5 + A i ae | 3 “ A ¢ sa s O “ tied drtsis wt meiaidvaterers palate an Aiinad : 
' ; "9 : RL e poet ae, Frid ot ar Re ; iyiar, 4 at diy ig 1 de oe ate ope gt PV athinn as peat Lie th ee POA wha hin gh gt pt 
‘yy ; r , } diy F) i ip fhe it a” <3 . , . ! ‘ ee Do Age Anas Hote! an awh at Par ahah dg eh ad ple ft a 
diy , i ; ‘ , ‘ i” , UM As ya ‘ j 7 vd ’ 4 ’ J Advae +’ bane Pe oes ol ae LPs Oe iy FOR a a ene ge ; 
ey : "y! ’ bide ; ‘af 7 j ’ , ey i a % Jus +)9 +4 4 yf, Sars Wy w1¢ yer eet Ce agar ge Kee abet n rep eT ehae 
; va r] , 4 ) ; ; ae ate Vf S : heft s-9) ee , ' * tee Fe eee 
‘ ’ c Teper i\4 Wiarhes ‘Planet Pied hdr H hat pe nhc d aly 
wey Sede ts a ie 4 Pit WEDD yy Sibey or a 
‘ ‘ ; ; : te ae Lele ae * ‘ Si Ad 4 ' 7 i. 
i” . tu ‘ : hij if" A U O Se Sip yy id fag? ps3 
; rire . r 4 Oo fepgty ld tere Zi . 
4 / ; ' be a 4 ‘ A yah py tehy + ‘cre ‘4 Pret | 9 44 % Lk OY Priv Cake pts ter, itn Sto ' eee 
‘ . Pa a bite oop , esi As gy; y Ralyse a Mi ehehmige aay) 
q ay , ¢ 4 , st “at oe eat f y ys . ied ieee Pith? ain | 7.4 ¥ et ont, Port in elpteinsbie eps Pas brtet 
; ‘ ’ , a. $4 : pos eg Yiha ate ey) ‘ ’ Macks at pe Ul ere ‘oO ache y euetibe 4s : “a4 sa arwi ed ge +3 = 
J / ais ’ Fenty ; ) TEE God ren [Fhe Ceol ae ‘ ee be @! Heat sae d ies ccpea rare aloe isiae eeiterss 
’ i IPLISE Se el ty aiz, ee tes) ; ‘ ’ - Were e , ho A467 e 3 0 45 
, "7s 7 4 4 2 ’ M4 iw A - 
, ; eh oe! f P n ; WH verkat adi gett eae cir trod crete 
/ ed gy . ube bf + Natane ae £94, ‘ 
' ry . ’ ‘ A PT bse "macs “a Palys Wate lany Pitt tat oes fokbecte sted eked th hs ow 
eae ; ,] ; ‘ ; Site ate hf) fr Miro’ phe © pede d ttn abe tag ¥ teh as wie ph pes ” Vil eee wise org 
. ; is +) a ’ i fs idea pt hi et | atoe ue ipa pe vu sate ais Hb pyity Sow renee Send Fm gn Site re wens 
{ aed : eis ‘At dy ote? Mae § dace tee : . ” eee Spee Nearest, ro ae py 
W3 y ; ; der ty My at | rf wth ny ‘i as kt: t any ‘gu are PaPay feers4s Oe heey Prowy spare ibe ware prod rhs Ape : 
, J ya ' : y il ieaee HY yh wheke See Sele tah bss wie PE Ph? fi Matbatersece er er ratte iy ry Maat O80 Fy eh ergs ht Gane 
ee ’ # ala ee Ee ow Wed fees Ue iat Vat : . iq Fone , 1 be jeimnalinn satay “si neta eae Jogaghot Roget) fp tele | Reap ten on ge 
. : FPR MAND Eat Bat get ent aus aM ttt be Ise Pp ai he Gt Art : CARE Urine tre Patent erent ll acege gree geatrrisesshents 
7 ; ; ae | ’ : a : " ‘ 7 y ¢ : Pr +o} 7. 5s i, FY ran . ' - a “ee 
' fe ee ee Tyee feaias ey WD pa a! tg he rv Feb! Spans ey Fear ds rags beri d Hh Oe hae De bi vee 4 y acs tat bass! Hxeies ere arnarenned men ot ¢. Malerba ee ese 
i au ; eM tae ve a OR by void EB rs haa ar eey| #1 hl A At hit revisit nes ‘ { ' oy RM ! Nidadbihahol a ote nr or trite OP Onecare Pe teat 32905, Aimar 
7 Bit RS UPR TUDO Ae taint siita Gad Mele i tales ets i ett ei reek era eat ee ee ieee 
tJ} j Lhe fou ' Pil Paes ons yy uP r fore he / : 4.0 Phe Oeeg: gage REE CH Aleve: : pea 
alvin ? i Vp aap et A “a's! Polat ness i ied ted fs ; Rd ed ive. HS a1 i - ‘ abet eee ae te Hi Pole referee wes ee bel abs ne photon 
is F ‘i : ; TD he Hod nbl ites ear ewe | “ > tod Ly Fae py bra 4ea5 koa Rae ett eel) of Oh dies et 
7 : MT Be i Pe VS TE oad ohh dst yay ey Anis jt * ¢ Wa ie HH tfel? ' hu Tasevgbet jibe stellt, retort stato Ve heh q dau er lett etalelerreateieas Lot verge qeeas Somes os ees 
" yd . j iP } ; ; ; tee ‘ vibe bi grate a Youu al Th uy age PP Okie rel g ene wre sata Xk There eee es oe are b 4 an bed hdeas o) 
i ; A a + a} ‘ ’ yi jie saat Ande Be Tt oh 7 
f oT eas r > : 4 af ils ale ee Pa RE ME ree St ee nt +e He i if 4 : vie Ae lity hue 1 ar ry 9nd aloe ree Petpet at gt a ‘ey, 
, ’ i Didi dat} ' ia Oe) " Ae fb ie boast lie Vaal? : ite ie Pde Het} vad ‘ , De ats Mt tah gids wan rege meen +e Leh al 
, gal yhie,? it 4 i4 ‘ ’ ‘ Mad Saesie t* is 4 4 Miia) j va 4H i niet ea : rm RY Vy ps “td, i oats ay Hei tinthanate of bias ij eodve Lae dthe Py Jase pee 
‘ ‘ Nha Td dteel teat ie oA 4 . 7 ay ‘ é . Lak ae 3) A re ade te 4509974) 0108 eaa3) Phd eared 
eesti ' i ‘ a8 Peet OEE al bidy stats 4h ath + Syataee ee Ne eat oeeet lite rate f a 
; J u ’ , wih SPAY Pest: o ; * 4 Pet crrioe fi pat gly 4 ' 
; ; 1,@i4 ales : Caeser Yat if err waeraeiote Phd “a her 
rs ris ’ STP ihiat ABER RO BEL CL, 5 ; deal beige ine SH ct pehsvesgraratiey neiti ne Hae 
« EPI?) ny ‘ as i] ’ ocr ev" 
4 J ed ARR The he hi if cor 'w,) 1 q f M rear o Hy and HL 
; ‘ f " : : Stead ATO BL DTE OL etree Bias vA Hat yn deg + 
hi ' frit ett nt Renan Ee URE Pret tH et es Wht Hew 
oy ; BP a 1G j j PCR AUACEL Ita) Peat of nb br 4 ie ta WM Prvrpredeies beers one As ss asusiter gli r ices 4 
; ; J a SP RAS E) Re bab oy ty Rete 1) PAM Date , Prete L mebeat ed al ol tiie ee) Be LS ea tasusbeyag, 
py 49 } PTET ae TE MF Ohad | Ve Sil en gt pac EL Ft ph sep YO Soi OFiot erly es Bee poe SLES Pr ob iesy 
* ; Ne De j is | t Manan ts ales alah bone of SPRL) ee oe Agel} 
OP a Y j ‘ y yaa saat 4 parma! ¢ Bt ater had res 
ie | : ra PSO Unde stile tee 
‘ ; ’ ) VAnHE ex haa ar, 
‘ ‘ ij ah mu ae ie yiartel ety ee 1 * 
MS : "% tO Gan sabe es Dyeal alt r > 
rs erie , Livaeh se patil Ste eae ; ‘ sie: , k ety Re rit aaa is A 
; ht ran 4 ’ ef ‘ . § Shri te Dba sity ik ’ : rete | vs ese ts Yh, Pet ae 9 oh do 
itn / Wi aeitat tre Vie NAPE ORTLA CO SPIELE PP tires if, APP Pate digsy een) Beat ce Pu eT yn Y i ; eed $y ACh taayiany bey the! rin Ah Ree 
‘ RIT ee eh Wel ay of BELLS LER Ta ee Tet a hi Agta PaiG Fre PRG) ' Reroute LPC t ITB eiraNatd be bees ayy Syst tet 
5) } i Af (344402 Oh on) erie iy a aD Sy rhe ‘ ’ Ta pat fy g ye 4 Oe BG wialg : 
: ; Sa | ot ae Te" ny ~) Ay beasarat ef i et Pee Hn ae alate 
; wie 4 ay Nas; / PIER etc! ps ayes hee b 
Bee | iy i BIT Pn $f PY fhe 
eo y } rie " ‘ , rh 
. : , } Ot adas a wie ae pevicusis 
iyi oh mite et Te : Ry a horkareet 
Deus Poche PP Begs ned 
; Whe + he p89 
tT tia) ets fectesnite site 
a, ’ Ff Haas ; { ; 
, a Ue OS " | Me ils i Heo) ue a LTT PEs Pet beashe Perey ti tee ’ velit 
>} : rer iealot ater Bee OF) ‘ (AtTea by it ’ ped, : 
i ‘ f cf e Hs tae Fairs ii) ilar ‘ote Fartdars MARI DR TEL tad Mine ; its ther 
Piecbpogs ihe i! ; if ait AVE Bee ea ete AP ET BYTE Te swabs oy \" i an) nid We ’ Ls % 
ae j ! ys ; ff we ‘ VERE SOD ide doings Hei ay, 1 ‘ et eds hs 
t bale e } nad yy yf | } ‘a id my } i ; ee mag linda! riety i] He ASST “ii AS a me ee é at 
ey eR EET OAS DEL Jey" a pegeae ta WER Pees es sy! oe heer Wee taP yates Chie yr G Vets CAT) Has esletitease) yay PH igs aia) hele 3 ee a Ce hve det) falda 
- ein ght Pd se SNES LOH Meine aber stele oe DEC Oe fpPaee nde asda dg hha, ate mPeaeits Wat" a ie : coi epee sae bi Mae 
; ' 4 r ay ae oy j bitte si ta ’ Hy shar Ciatiy ity ts) ' Hghe ia Paris Ae eye ; abty hd beleer #9) Bods phtvedy ry yt rhe} bk Dai 
Mb ? sig sh pth tl , it be ae f 3 lad eT pee “ SULAle ti : 
CA ete er Pat e B re} tweed RTH ReLD SE aT EIRP Mu?!) LARLY ae | ait f th AR : neath Anthea ps assay aie vias 
mah bk WA Ee) Oe) Wie aaa Shir hist , Vag) 4 Ee a hai orasy gid ret nan ‘f t} Hi tN ata! diay lie 7 ih ein 
; Sah yisty a jihcd ‘] u 73 i LOT EPS TPP Pa. 4 s clot iparyy ‘Se 
A, pe Rida f : Ned nt Ga gatd Vi PAF AP HE) ESTA ia Dis netdibe Htarideleandenvate! the HAY ef Bate fired sepia Rare 
iy Nested ai al yiaae iy t) Hee CEM) Bal pe gt 4 MiAERS arate ina we : it WPRAYOSD a3 $34: “1304s biq, fh mailer Rega y ; hy jaetaaie be 
pba i M4 | ji AUT ER LD AB EN iG BE ae 1A Sra Pe UT Daan i ’ Vs a sty t bgt » 44) Libs! HF detec ris Drab cys BV | olin pita et tabishe angie: ,| 
id Lah a TATA a aksAbihy OL pacetene HONS LS UBS OF“ Hit ae Sy a eee DLE LED TADS") Pry. Heoies rr Ape phi: nny nite o55; eitte Ahvla a et +r ah eSs npr 
Paste Nein brrn teen tet eee, Wer ee haere stebre teak Co) oe) Fn yes Wd ne RE Neko h nt ot aay Sey ete itt rate tta Maasbairads, 
iad ‘ 7) ! 49 LPO ahd rie. Ba Fideay oe Ou Daag seagate: eaiie Tee vay * Leper ey ils heueys 
| ya : Tippee (CERN 7085 1 EN as hers yiaed SBR e eR a ee teat ct dy by 3 4 ag aM beso: “i545 Begs Nae nities 4 ify atah ane? ; ie HES pe Agee te Meee i 
DU RHE Mebane eo APT IPN LWT MAT ON ata Wi nels tee ey iectr eer apni Coop Peecptat an ceed bh eed 
| a4 UP Leas Pe) rg BPAY J j ‘ } 4 ry Ht 732 vs 4y9 : A? i } 2 i ea 4 ri 
; nA Pitre © ule } f $y) ‘ ita MGLAnE Met Shara aie i ne eat CH a ss 6. : rivewrh : 
1h) til é | Ys UEas tba Qe ee 4 AWESOs teh ah vy An 1} 5 
Bite oa eee sue) ue ‘ 7 ; I 4 
ath YE ih ay , ae ih hitisae oie stacy hlan vat f f oe a i iis i 
x Aue et 1 i et ipiA iy 4 pies o8ba 
BPD) AE HE mies a to xt ‘ ae 
Pete ALK 3 yo) Ait tT Testy i it tH rit ‘ ¥ si 
’ ; voit 1h 
VG iF ce YF hae eae 1, 4 } gy aie sis 
i! ty vhs AG ( Rs ye ty a aati AR 
A af 7 “7s 
sa : 3 ie 4h A‘ Loe} ts PALE Cy ae iy erat 
aly { ’ i ' tds 
bart if ul ao \ | ey fi Y a iy aH} , Sanh Py Ae Pett phy a 
an if Dre RR ” f 
WaT GLa aa man] ayeatetee mlb shea Ls aed Tay seaeieat att 
> eres r ay " ais ) ” i six 
ot Daas % 4 he Padias Fiat 4: ye ttarae reat abou 
+ 5 j avy } eet Ane ny Oran eet murs 
; ab ater ‘yh ste! ny yay Co hae aera Otek vr Wiper ea On ; 





























rie ae hy 
FY 
Pants ae oe te ite 
: wy diay ay 
Didaete ot ts ie miihiy ae 
Msn pate i th ay ek ro it ie ne 
BPD Nee et hana f ay ) ADs Delp A Tig th be tiat tee ay 
‘Tet td) He De colle Pk: HY he 
anes rgd eG apuNanbeh eds eee rf . i ; pie 
yes aN # FURY ye 
ae us N ‘ WA: ue) Pel nf : ye YiNawy: 
Wo dash ry 1 
a 
7) 


“ip itd ras 
DAS CLI Pi rr erode a ie 
ibe : LAL ee 1p eds ATE Lk Mees ish 1d 
} Wh a4 h Vebipebilgny vane vat Net Hy) bl heen) " ; paket 
bodega dy Hg id HAC Bhitiva: Miku Or TP eny by vo Rae! 4 
fine ae Kates Peta i eitie sit wiht Rite ree ie sua alinal 
Lee Bi) EAN ibe 19S eps thy 7 Pe yt a) 
HNC hr Me aia fe) te epibasSbak 


} 
5 Orth Haat i teins ape 
bf { * MPTAT VT Hee; 

peated Aa Piny Male ien hay Vieh sty aie Pte apa rr Ha 

Lene ees Ate e, Mite) Wed daleteai bye { nis 4 Hs a Ut te LT Bi $4 ait 

‘i HA ete ieee hi ie 4 risa Ut NC Het A Ans ee 
TT) Pu VEN MU gie ay nt nh ay: 4h debate So 

wel D ] its 


nee 



















ty o 





Py hs at ba ty t oonienonle. 3 Roatan 
PART 2) viatgs Diet eet Fa 



























































































































tat Le PEM 
5 f f oevabe { 
ae Het ae he ie! 
Dae ¥ \ ha i 5 ve iY iba Te iM tvs un hed ae Hehe Pate age ¥ ye ‘ 4 ni ty 
' i i “ eat 
Hk Mpa DS Tiaraseiat Pe “ at ee Mais ty ny ea Heer arent; Wen vat util iy kaa 
HHS UAE HERMIT i RGR AAR “ 
i in) t, ‘in ALAS 1% ae Bi va cs be 7 jose UE Ay a aaa a en hy 316 | 
: . 7 ii ‘) 3) j iv } v TT ry wi) ri \ : 
i Radi shot J int By 9595 AEN MED RHE Rely ETRE 45 WH ny teeth g ‘ bind une er ya put wells pled 
tia } ih ' Als WN T Ay q PELs} | N Hite at Nea if yo Pate rT » me Ne] " Heh 
POSER a Mi iy Wah tts ite Attn gbteaet oe rethhitg At A ea ai et 
PEPE TA rab lb BT Ly oa BREN cate AEN itt Pith nite ie ee 
, LIU nie f ] Teh é ths LA aya) tit by Nate A i, ay ey A EL at nih igi BL ante 
yd ty ley Taaey plantas MON Stevan ee SDR Be dO 4 “ Piel tat ARTY aa Rane lt rela atat nen d 
’ th RN Net | \ +. JS LB aa a Teijoxs vised sy ‘ Hints} #] Nhe IGN (ie APR a HAAS LT ae “ithe Aye ileus ‘bebe! fe 
i ety PR LR Ade ey eid we ht yy MN hh (v5 eat aa Pd 1404 Let dS. Vie tg ias H¥avybes fist sjat id ce ns 
re aletae TeN at Peel sb ieiySalaeae yee ak Miiiniaatse vate en nay aig Ways ae 
: RAN 4 Loot ervey ‘bib bs Wits cap anys wy 
anaes yer toate ‘Leohavacsaiy he tel reat ; rose ); Me gt 
, mi ee Cer BYE ied Race ee ia ia) tg } me sg, ‘2 OY Bai yaa ba hehe ae ast 
mah Heh aonb lh Wb: ee is ee Boies aroeierinieasiee tii fi AHN 
EAU EDIE Dy fi ee ‘f Pye i Pr hsbs wh Ld At he - mi wiry abs d Hey et rte een iis 443 
aii mine u hin uf +4 wt Hy li y t re my an ; #344 Min Wedges, eat fishy? ¥ ce a 
UM nM teats ts at atya f Rupe eye igatarlal te Hat Ha Ht . rh 
nth a r ue hd i Wate! ban vay Mae a ete shi 
ity i ‘ Hl rena oh be ; Ht ) Heat WA it Mr arsttaat 
it s Dt ' r y is 9 Mi te” Cife es belt bat 9 Datei ays 
i leat! a) HY Po Hatt Aa i i a8 Peete tie 
ye hsv F is oe bare Ayan yas i vain 
t i : + Paty) Heenan east +2 h 
“4 planet 3 it j f; his iv Sade Maar tie HE Aa 
» N t apr last Cui hh et ¥ iy vr ie Hashana Rana Habla ats statacyty 
ry t 3 Boy 1h A at tii? peat EC ol meet SERRE 994 
ih ib avait Gt ee Ryo ee habs Petia | aE Aa WO a mack fn 
‘ td ) ifn DOR Ry ' i Peli Sh OTe eh en P j } 
rar shes. ite "4 i) fish Wy Nee ah PDAS euNa RAY Maan AEM HT i Pitbatcaey a an 
NE ih 4 ans yas seat y Hi ye y it hay mee be DA TICARG evra toa) ae ye INIA Co ae ae) 
UBIO ft oat WIAs Aue Bez yi eMC OuRE EE | 
4 4 PebrEMnsehe Ayth ty Ass 
hl J 









! itis a4, 
Wak Wat 4 EA) YILPS ey pe tee 
Ansan bers dae} 










OR oenen ep Hts yy} 
Nye Py nen hs vey 
os aa t 


ns ii i) 
i Se bia} 
iain ee i } HF 










































































a a 
} oe le te 
a aliinwss Da My it 3 ' 
eat ATM OA RU eS east Rebate 
f ») i? the ved ; 4 at) 4 nN Due 
y Mais Hh aS Gait ' re aN ae at (be ye mits ee Hh Hava ) 
VS EVEDDPS (Eb po tit pret 4) ‘ie “Lob biWage 4 nt : waa] ANE Tesh ’ a 
SP) ANA : ADELA Pad et sy) Hilti Start U3 RU REO MEE aan nie ite ate tie ih 
PY it At) Caer LU) eve 4 aid | (ith EN t aa’ Hah. PMlisay 
he ae his japaun yds ; of) Ae Wi hiit Ras hy Wi Cetin i f\psis } 
na hy iS 1%) eet way ; Mh ME Paste ene y ‘ 30 hice enh ah ri i300) 14 a 
HAMEL e bby Theva es ud have atte i: UNI) WOW ANTE INiRan eh We ala eet Gui 
mh? ’ (4 Pi f i} Va Gans Paar be APPA iat ip rat ri eet SA Phe } 
} ; =} oe ote Te Tey ; ry } 
{he eat i i te neatetas Wet ine Hk HOD ne ht ithe CHL aL tah “eH mm i it Want ) 
aN i RANI RURHS Aoc ORS Re RO Sach RUSE SHARAN aa Ne Hepa nag 
a if 1 eR eat ieee a sate ea ‘he HGS 
MA ALLA SOT Me gi} Ke LEDAN teat) ere eee Hepeaeos i dro he Aye bas ia at Fi ‘ pay 
POTSDAM IS Wye brs Wh Uiay i TAS ti iSrhsds AL : rreateey Rebel hate ay ert drwidee Sea Oe { Teer tetera oy ; 33 
MMB eyes Ph WEPAL EAA) he Meri Meas} oe Nh PCIE DL Ad gs lh it " Ny} an Le a rth Patan, Ne ait i 
eA WEN LO baal e eR yt Hh ra TLE Ny bad vibe inet eu Min i et tet ee nH 
rhe Wed ih Oey Las ; ed. * i ah Ay ihe ta SB 1 h i bei i Ct He En Ve Wonsba vege At iy Neale asi 
7. halt fal Veet aor ‘ TAN , i3} [ th } Avi Prvthua ins tye; i ir i} ita by itt 
BUN ADE fi eee Raa Ait OBS Bt 
! al) + oN naa Hi As ih He 1 rash Dashing Me i ‘sf 
Me 13 . aye 4344 4 Ay ef eat ee ay Hue? nh AeA ie hte AY eh ate Hoar Y; Pal ht ise a , 
434, ) : : \ * - * . * 
he Te shyiviiaae va ye ae eet hiieD ON thts (Ota ta44 bY te 
Hh Wad igeattis Saat tity a i PENH Bishi heh aah Hay bbe 
Va] wil eID E aS y Vary , ") 
Tend $7 ag he Nh y Hy pi > 
iy ate NA helipayy Deets’ 
| ' teats ; i 
yet 49) UMG 


see Hie sh be 
bo sitekeany ¥ De Nyngan THOS LW awed Pe 
Hate eas a Peiretee 48 bie Hh i wir 








































































ibe Reet 7 hae Aehedy Vee sa ee ee) 
Hohe DOW UE Seana Teta 
| th ea si] pits UC SUH oh Laci Hid | 
PMO WOR aR ag sods ahah ta aa aids ntti Ree Ute nL sea, a4} Danii ‘ Hi hs zn epee 
Vy 44 BERS ELECTR Nt DRG Evasion OG DANE RE Aceh rhe AG hrity bed) H ii 4 Vay PSOE Ws Nore dete en 
Pere DV iy bide nie AIDS eRe ASS SH Artie Cl ea TALL Aled ep ao HH aa tiaee aint iter nee ve ah aa 
VA, De ULM ot eiayaanay REE HIPS BY’ she ipa oie sLaMaLi eee ++ CSSA Eat pat Re i rei tita) Ve 
a PRL STARE TE Heed AK , Dalry aseathen teas SMR teat pte OL? + Tale Ax paisa 
he ea BEEF ELL THIN Ly | ‘ +i "ha 
r te ri thant B 3] tgs ya, nes it naa , At) Hea Fhe hs Heated sie Ut, Tass it zag at 
tip eet eM raat ined sD MRA i Ahr v Hn af Ne ta ee i tite ety Ht Yl 44s lias Uaartit TH boa se bb ie ie Ait Waa 
wat ete Lee AR iy sath In Gnede | Maite iat Hy | nits ie WES LETH a 36 My as tH ist a Weasels shan + pay aici Aid Pela ionsligh eat POU ate ‘yh xs ise 
HATS iy SOWIE) Ae te hats Abin N haha ASTOR a Laps: Uk PLES: fads ph Sar : y basali th BEDE NNG Hie Ad anid WTA be pete ae : asa ae MR Noes : 
fi ‘*\4 j i JA ee ba ee a Py YOANN Raa pathy ea ney NPIS ey CBEST ive ty 1% re hae DE ie 3 PHM) WP RGIM lle Mahe yo adel ‘Si bobaarh-8 ACOA Fe eyes AAS WaWienaye Wt, Maude 
Whats th ABE ORR DE DIGLD PEG Lan ned de Meee PLLaa Ti Dee te BOT eh Heirs Natya late Mais a4 ahaa ahi Bi liveds p ti HMMA Tray HAST Ny athe: MVE Oe hey ow, peed VANE ay sas ve ba bead : We aR Asie y, 
the ey RAV ee Aya s ARDY] Dei oagi th y) #) Ns iets Hf) aia endana cl ates tatty BeaseteRttes ii Bsesre by bsaaRr ny Het ck Behe A beg )) te 
: ; iy iN: HOT Deh Tobe yds boning Bot wh $9 31355593 : ‘ 
i Mas Pay Pete As Kaas {iB atts is DEE AGRE LEM SAMA tie HY hive Maarg PARLOUR ape TRO risks 8} \ f ition 
) RAST NSTH atu ie Weed Ms oD eh Heat ARNE Banna mNhaay US Hat sialon tees a ls BiHeareni tt 
4 . its P95 Fat hh tye 14 { } : wy) e839 As is , y , '3? ri ( f \ i 
rahe re ey et uh aaa eet Vaal Port) mn i bere} i} » ' : MNT CpAL Fe Suda 5s aie phy ORE vy i * Hy? a Ni Predhe ae wate ath ry ‘ hie ihe: va 4 
ESOS Wo aN aN n ash a Ni wa) PAN vit i ths aCe eeu ln “NMA ath ty ant i yh, ah: Hi nit y! nia iM SONAL RAR ata Cie a ae a anerbeenias 
ay 4 ) a4 ¢ ‘ 4 Wade Sti Vie i? sty “4 ’ ee ae Yi fu th ia Cah gyal wl Near tf } ae kal ct Mpls ; 
Sie igen Pa) SEO Te ie ADK S| uh 1 PSES Aiton WIR Safe Weed Nike hay WOH en eed fa : j att face rey) ah ; Da Ff irae 2088 [yor y i 
‘ uM ES eee T Yale he hee! A TEU URN G AT pry Pe Ages LAbeeR ROE RA Roe cu { Lb ha Se Vay mah ttt Ba este Sat Late ants rite me! a rethdlges he Rotiath ‘ 
PAH eu) PERS 38; aN UF ny Rich Mt el eh Ly i ane ws Ht Ait Lheyaty ral Wiig ye ‘4 Fl i aight} ee ma ieee patie eas mira ye vith That * RY. 
Aye \ : ia} . 4) nee br LB ' Vely whe ’ Pad Sih Pay) rhe N ; 2 t 
UE Sa SAT Aa MSR gn GE Pe IEA AMES SHORES I Haan ia ght gaa na Sade eet 
PMU HEH eantrenie Dean PYRE) HAD skye eisvubahore pest AGRE Saat My Hig Wea e abe Le Ninel hae mititene th gait i 
espa hie PHOSp RE Tales eet iy mah ) 1 i} Yeas i sha! MPL Ret lin et HARM DSB Odes oy AS MOIR wives yh Po HU Rea tgs bicarraes Mates ray itaate ah an hs q Satta Be 
4% ‘ rieeat t ; riety rt Vv Ne EDEL AN) 4 ’ t p v4 Ray Ny! 
ais ; un yal Ne } 4 sn aH! Whee V5 seni eT ayaa vate iN iy mies! my Mal Pesthtat GER Nt t i + wits it 4 
' T51 Vevar bit. the > 295 Jah hte by: ie 3 Tha Potente SOU Oe 4 My F 
* its irs ahd yey i Hana t Wy SATA. NRG Rt wis) ha tpt ks 5H: ‘alaeks Chri eae 8! tn Pa Psibet Ah PRL He im ; 
Patri sey WHIM Vy alae tality ety TUPAES EN UL hy i ant ai ha taaest he My Astana dy: alts), Che Cee Be TY ty Aad ett ROAD: Avataaarnty ies fee 
yyy LO aPhD Dahil) Caevened paw 4 1 et ONS ah SATS feb es ¥1 1h) PRD iL yey heheh Na Thee a AALAND, So dairy HT Is SOREL AMC ROT ore eo 
SD ENP ADAG aks ia hs HA Aga PSPS Vee 4h ; PEVDSSWIACA Hany Sapa PURELY hea A2tl h maith eh, BUSESSTERATE Pel FS ey Nad a ges ang ars ry 
es Webs BUR TG raeee et tEr ak ey vy e0-% Asie ch beh i aS ih) Va Rbiek pal batt + rt oy later heats WL Mabe iesedugon ieee 
WaT lyit Cy pewwe . ha Gece Acetate beaR eh parent HAMA Beas sat 4, ye it 
" aA Trheet rittegya LYEL TY Maps pest aL aba 
' staevayt DBrArhi SONU PE Se seat tes Hanah Vee eh eee 
m" NOVA Vo Lilet bi ei ot | 








ayy tn pananayt Meee: ry, 
ot (he RG NS So bees ti 
4 4 it ‘ 4 ide bass be oe a4 Seajewda a, 
: AN hi | } aT AN niet Ue pee. pial diay d hy ti 4h Ha Wn panied y 4, 
ih 4 Nich) yes Ad TROIar ToT aay Oar. iH ht 4M Mehta Dyan ah aa iD nepasaetriit hE aes gira 
ey ) } p ; 4 * 4 aSNE Hebe F 2 
Vii 45 inact SL Vee nd be ame ss Hi ¥54: ’ Hebilay : 4 440) sNESTLAN) i ‘4 ii tegut RABEL DS yy tdi get ny 
1 Aba aeaenithet ies Wales Ws Wie ah 1 ato Nightay DLS eat sat aN Sa * ait 
jj ‘ ne Seay ‘ bh 4 } t , , 
HRSA SRC eu SRLS HR ATOR eae N GN E Sat NCR erat ames ee aaa 
: Bods Pipa tanh kus t i i SER th Wee seh Atay 4 \ 4 ' ; An: VN Ay bees iasth ae gh ip kak © Ie tt Re gas * Delage aka Ae ae ite 
: ’ ‘ ; ia Say § DV yy tere Wit sya 5 + 1 ' v4 aph hay 4 a My Ss eR ID : } Fry Kips) Be 
wy a ‘A ea ay (Papa deee WiLL bd bles a et nV Ne AN a ea ira Pat Mie saat Hint He MUS tet shied iis etek mite wy a Ak bey adie hates * yshinaas | Heri ya) ears Waa varek: ett Pete hin 
1 Ree b ty LAPSD RIDER UE ese cue eek { \ Rania Fit > PVs Ve ye ria AVD shks Maks #4) ar ore “4 ja ahhy © 9a aed te EAE) Patt ik b Ne tered ‘Wee INO tec MAN then 
, bb oihed Nl oy ak haa 9s 2 yd Ruste : ah ae any na Wear ines iy sy ih fa Ky ATMO aN ag Began v hu} a sera as rit pated he 
v Meat Mast tO aR MS il iene ; RG NU pSepe puri" HA URSA Ninssetiient hit ta nay saa hays Hk : My 
aly « \ . + } 1 4 f , H Sopeaye} wh) aM sVIt) ts i ‘Ais bp RVR TRANS cts nN : : 
vo ye ' ah oH Per heer heater! 4 : WEP ‘ } That # ee eaten ys th hats ihr bs 4 44 ah pitt vA Wren dabiAltPRNida thie Mision vk ‘ Geretsaaten wins 
He taht rhe tt “ah wary ee a 1 97 Br dha v4 ; py ‘it Days. atti, 1 man) 4 Ah peer Ta MishaS DeNReh at hs BPs 95 toh ty 
. ‘ - yale at Tree Va Divya les Vous 
hsm Da Mh TS Hig as Vora HLH bets Pte VN SAN Va Ns WRAL JTRS, 5 
' Fat W NN Mev i Eh ' MINN BA Nabe han cates } ny te Vidas evs bike i 
i) Aa hi pt} ea Abe 7 Vtigvery. * -" af ty ' y uN Shifs bak Daras UCC PB) Ot Gath: 
Te es i , PES AV EPA i beernd iFM SARs toheue a tat 
ba bh Dias Gi ae Dial ; 
’ rtria 


4%) 
» © te tema hte 
DOO HEHE reve NaN te aren SRR icant 
a 

AWidobink bat sat ah ite Eats aati ie unieatg at 

iG PM bel eh 3 tf ; i Y ery te aie Tatebaarne hb A West aad PME Ab pir Tet A Me Dy wt) . Hey A Atha SPWOH as ates 
SHAS Ys gaat! i Vig DENI Maks eng aa vn Mei NN eBay Witte an MOA ROE Wo Sb, 4 Bates toe teh Re 
; Whew Wosias, b dial be Syanihenpeecgrtnenh j ahh Why iy PepG trios Leth eb boats bl ay ny i 
iY : Pe MO ck i RMU TTia bet dye ry aM NTE y an ee oe 2 MAMET jet Ng Pere bl paeoeThnh tht 
VV Wyn (HSA Ea aM SC Mber Gag ANE type 
Phe tock vit sire Ms bale 

hee WOT raya hry hb 


at Maroigiess 
aie See's Wy peat taitey VhGnar 
“ 
Mpaweayhaninagegharatereen ER OT He ete mei i Xe) ot 
what Thies} oth uit Matt ti Arata VY RS ate 
beh} ? MMS ay , ft, HON Ms 4s tad 1b 6 Mae thene i ad 
i RIAN it 4 mirigy BLP ery Bea) AL TLS ety tht 


PR OE Ry a Fe 


1 FY T3814 Miaat i} 

Loe YT | PAPVIALL Vi ge at 4 > 
MANDEL CUsePo RUN NPRM Cork Sree 
\ ‘tt At | 249) , VAAN be 
y ee 






















MI at ery 











































i 
nit BLE ise tity HAY mh} 


shy. Bieter tert ery Aree the fe 





ha) 
vale Stayner. verily 
DH MIVMAL a iAdsraie WeGe Wek be 
. i i Vie vais Sry i t | ‘ 
Hapa nea EIT Ament eas yah) +e ye & 
MOPITS Si eeape4 abhi lb hehe oe Re rie kh eo 
= 97% ‘ - - 













U.S. DEPARTMENT OF AGRICULTURE 


BUREAU OF PUBLIC RO 


Publ koads 


LLG 


bom) VOL. 1, NO. 11 WASHINGTON, D. C. 


1P7 [za Deter Saree rere eee hea hs oe ee 





4, 
IX 
, 
O 
% 
3 
Q 





Rayer 





















SESE 


SSS SSS SSS SS SOS SS SAS OES SS SS Sa SS SSS SSS SSAA SSS SESS SESE SSSA SASS SASS SSS 








AAAAAANRARSSAAR RRR RET ES SES EENE SEES ES SASS SAAS ASSET SA SERRE ARRAS SATE RASS RES ERED SLRS TASS ARSE SNS EE SS SS SEES SERA RASS SELES SERS S OSS SESS CN ESS CSS SES CE SSS SSSA EES SESS ESE EN SUS SS SERS SEES SERA GE SEN ASSESS SSS SAS AAS NN SARA ESA SIAN SE ESAANRRANRS 


SS 









s 


Eee ———————$—$—————— 
LOLLY LEAL LALLA OLLIE, SLELLLLT TOL 


= 


i; 


; uy 

‘he ‘bt (LLiddaddeidsia 

A g 
g 


—_____! 7 4 
TE TER Guiriritdaeseds ba 


[LLL 
; an 


Sa 





- WASHINGTON : GOVERNMENT PRINTING OFFICE : 1919 















Owing to the necessarily limited edition of this publication 
it will be impossible to distribute it free to any persons or insti- 
tutions other than State and county officials actually engaged in 
the planning or construction of highways, instructors in highway 
engineering, periodicals upon an exchange basis, and Members 
of both Houses of Congress. Others desiring to obtain ‘‘Public 
Roads’’ can do so by sending 15 cents for each number or $1.50 
for annual subscription to the Superintendent of Documents, 


Government Printing Office, Washington, D. C. 


| 





‘U. S. DEPARTMENT OF AGRICULTURE 


BUREAU OF PUBLIC ROADS 


PUBLIC ROADS 


TABLE OF 


New Roads Official Named... . _ _-_ an ~ 


The Engineer in Road Work... ~~ -_ _--- 
By Rodman Wiley 


ea ptcalx sp pciicnijOns._- 5. .8..-2..-.-< 
New Voucher Regulations_____.-.-- --- 
6,146,617 Motor Vehicles in United States 
Building an Arizona Project. __------ -- 
Bureau of Public Roads in the War_-_. 


Federal Aid State Maps. -_----------. -- 


Pennsylvania Sees End of Mud Age_ _- _- 


By Gov. William C. Sproul 


Page 


3) 
+ 


CONTENTS 





Page 
Calcium Chloride Gas Dust Preventive - - 27 
By W. Leroy Ulrich 
Work-on Onico Nos b Preiect.: cee eee 28 
Sand Clay from Salt Flats for Surfacing 
EW ni Se he ae Le ge 29 
By Richard H, Phillips 
Use of Labor-Saving Devices in Concrete 
Road. Canstru tion] .- ses oe eee o2 
By L. I, Hewes 
Pins Record Eroeress 22082 nee ore 33 
The Master Record of Federal Aid_...-.- 34 
Federal Aid Allowances in February -- - 36 
Tests of Road-Building Rock in 1918_- 38 





WASHINGTON 
GOVERNMENT PRINTING OFFICE 
1919 


PE EE Gee at ie in. Sle, 


+ 


+. 
= ~ 
—~ 
~ ee ers + eee TOE a eee 


§ ; oo} X ° hoa 
"9 a : ct Sain EE = a) ukett apts, “Mier ds 


OO OO Te) eee ee en ete osce — 


¥ = a wet 


rn! as ° 


. . ao. Ti 
; 4 8 . —_ - e 
: @ _ 
a pee ara v9 ‘/ 
i ; eG gt 


P) ~~ = 





; a 
= 
a fy 






= _ 
_ —_ 


- 


4 
y 


WA, 
‘ee 
7» 
2 
; Loed 
a i 
2: 
ae 


rae, os | 
COPA Se 


7 fe : - 
: eM) Ata AG oa 
[ Wiebe * , ar Tair te 5 7 ee Y ee 3 













| =e | Jae ‘ . o ite Galan 
. . et “ a 


i 
*5 
q° 
4 
nah 
6 
oF 


, 


{ n e ' FF, ‘a 
> Shans een - on Nea Grilte a ow ae? | 
a a os let Ciena ae fase i 
“4 - - 7 7 





«6 - »* 
= - ' ¢ Lid - =e Oe ae 
i ae # Vie a 4 ad pot, 
= ne a te “eed 5 “i : - +e 
. 4 te- fo of» 
. - Bike to t t | oe | etd ae 
* ; £ . . ¥ L en yi 
om ‘i a ¥ ;. 
ae “@ 5 
& 8 
re : 5 
- ' ‘ 
78 4 : 
a < 
4 Mt . t ) 
f ' > 
¥l = 
‘ 
d 
: , " 
‘ 
~ 
- 
> na 
< 
s 
‘ 
' 
z 
» 
4 , 7 
= ¢ 
; " 
- é - 
- 4 S 
‘ 
- a © ‘ | 
; 
° 
, 
] 
> 2 4, 
- > 3h 
e | 
s 7 - 
oy e 


n essen ab 
— =. a ) — ; 


s aD o - 
» hy - 2 Oe eee 





NEW ROADS OFFICIAL NAMED 


Thomas H. MacDonald, of Iowa, to be in charge of High- 
way Work for Department of Agriculture 


» 


Thomas H. MacDonald, chief engineer of the Iowa 
State Highway Commission, has been appointed by 
the Secretary of Agriculture as engineer in immedi- 
ate charge of the work under the Federal aid road 
act, which provides for cooperation between the 
States and the Federal Government in the construc- 
tion and improvement of roads. 

Mr. MacDonald will assume his new duties as soon 
as he can close up his work in Iowa. In the mean- 
time he will continue to keep in close touch with the 
Federal aid road work of the department, as he has 
done during the past two or three months. 

Steps already have been taken to expedite the re- 
sumption and extension of highway construction 
under the terms of the Federal law, as amended by 
the post office appropriation act, and nothing will be 
omitted to facilitate the vigorous prosecution of the 
work. The regulations have been carefully revised 


in the light of past experience and of suggestions 


offered by the State highway departments, the stand- 
ards for plans, specifications, and estimates have been 
modified to meet special conditions existing in some 


of the States, and other changes in practices and 


procedure have been made, all with the definite ob- 
ject of speeding up the work. 

Mr. MacDonald will immediately supervise and di- 
rect all the activities of the Bureau of Public Roads 
under the Federal aid road act, including the ex- 
penditure of the additional appropriation of $209,- 
000,000 provided by the post office appropriation 
act for the extension and development of highway 
construction during the present and the next two 


(3) 


fiscal years. For the time being, in the midst of 
the pressure incident to the resumption and exten- 
sion of road work, Mr. MacDonald will devote his 
energies to problems arising under the Federal aid 
road act. It is planned that in the near future, he 
will formally assume the position of Director of the 
Bureau of Public Roads, made vacant by the death 
of Logan Waller Page. | 

Mr. MacDonald was graduated from the Iowa 
State College in the civil engineering course and was 
employed by the Chicago Great Western Railroad 
for a time on track work. In 1904 he became assist- 
ant professor of civil engineering at the Iowa State 
College and was placed in charge of road investiga- 
tion work. In 1906 he was appointed highway en- 
sineer with the first highway commission in Iowa 
and held this position until 19138, when he was made 
chief engineer of the present State highway commis- 
sion. He is also supervisor of State roads, having 
charge of all highways and streets adjoining or upon 
State farms, State institutions, and the State capitol 
at Des Moines. He is a member of the executive 
committee of the American Association of State 
Highway Officials. 

Mr. MacDonald’s broad knowledge of and wide 
experience in highway construction matters peculi- 
arly qualify him for the very important task of di- 
recting the activities of the Federal Government 
under the road act, in cooperation with the State 
highway commissions of the various States, and of 
supervising the expenditure of the large sums that 
are now available for this purpose. 
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“THE ENGINEER IN ROAD WORK 


By RODMAN WILEY, Commissioner of Public Roads of Kentucky 


HEN one speaks of an engineer he does not 

Vf necessarily mean a college graduate. Of 

course, it is very desirable to be a graduate 
from a recognized school of engineering, as that 
forms the basis upon which to build with experience. 
Neither do we mean that a man is an engineer simply 
because he is qualified to run a transit or level or 
has had a few years’ experience with some engineer- 
ing corps. Such an idea either in the mind of the 
man himself, or the péople in general, is an injustice 
to the engineering profession. 

It makes no difference what branch of engineer- 
ing a man may decide to follow, he will find that it 
. takes a great deal of study, years of training and ex- 
perience, and plenty of common sense before he 
the A B C of engineering. In addition he must know 
how to meet and deal with the public and how to 
handle men. He must possess more ready informa- 
tion than most any class of professional men. 

One of the best definitions of engineering accord- 
ing to my judgment is ‘‘science applied with common 
sense.” 

One of the most prominent engineers in this 
country has said that a man to be a successful engi- 
neer must have 75 per cent common sense, 15 per 
cent chance to display it, and 10 per cent education. 
After all, a man to be successful in most any line of 
work must have a good stock of common sense. 


FORERUNNER OF CIVILIZATION. 


Were we to analyze intelligently any work that 
has been done or is being done, we would discover 
that the engineer’s part is not the most insignificant. 
He has made possible practically everything that is of 
use toman. As a matter of fact, the engineer is the 
forerunner of civilization, it might be said, the in- 
dispensable sentinel of progress. 

On October 18, 1917, there appeared the following 
masterful editorial in the Canadian Engineer: 

Every industry depends directly upon the engineer. There 
are few points of life where his work has not effected big altera- 
tions. Tolerant he must be to human weakness; efficient he 
must be, for in few other fields of effort is the elimination of the 
unfit more rigorously practiced. His training is applied science 
and his practice demands large common sense. 

The engineer is one of the pivots of modern civilization; there- 
fore he should be more in evidence as a public man. He is well 
fitted to carry forward the lessons of practical experience in the 
realm of national affairs. 

In the financial end, engineers are oftentimes 
called upon to make an examination of the road 
needs of a community, the possible resources, and to 
report to the constituted authorities the amount of 
money needed and the best method of securing it; 


at other times they advise with the proper authori- 
ties to see if their program is sound from a financial 
standpoint, just the same as engineers are called 
upon to report to bankers and brokers on the sound- 
ness of investments in other lines of work. To-day 
very few investments of any size are made unless 
the proposition has the approval of some well-known 
engineer in whom the investors have implicit con- 
fidence. 
MISTAKES IN LOCATION. 


Kivery one has seen on numerous occasions the 
mistakes that have been made by viewers in locating 
roads. It must be remembered that wherever a 
road is built schoolhouses, residences, churches, and 
business houses will follow the development. In 
case the location is bad, it is most difficult and often- 
times impossible to provide any remedy, because if 
the location is changed all the improvements are 
lost, consequently the taxpayers are compelled from 
year to year to pay a heavy cost for maintaining an 
improperly located road. On the other hand, very 
few of you have ever seen a road located by good 
engineers that ever needed to be changed. France, 
Belgium, England, and Italy realized centuries ago 
that whenever any road improvement was started 
it should be in charge of the most competent engi- 
neers in the nation, consequently the roads in those 
countries have bean located with such foresight, 
such knowledge of the development of the country, 
that it is almost impossible even at this time, with all 
our advanced ideas and new methods of travel to 
make any desirable changes. 


The great trouble has been principally the fault of — 


the taxpayers. They have not called for a business- 
like administration of the road affairs of their coun- 
ties, and consequently they have not received it. 
A road is simply one of the systems of transportation, 
and its location requires as much if not more skill 
on the part of an engineer as the location of a rail- 
road, because a railroad company usually has ruling 


grades, ruling degrees of curvature, and no depar-— 


ture is allowed from those standards, whereas when 
locating a road an engineer must axe a vision. In 


his mind’s eye he must see the country as it will — 


grow, and as it will be years after the road is built. 
Consideration must be given to the finances of the 
county, which is Ba not the case in railroad 
work, 


CALLS FOR RARE JUDGMENT. 


A railroad company might expend thousands of 
dollars to reduce a grade one-half per cent, to reduce 
the degree of a curve one or two points, but j in road 
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work an engineer adopts such grades as will insure 
the economical construction of the highway, pro- 
vided, of course, that traffic will not be impeded. 
Highway location calls for rare judgment on the 
part of an engineer. 

The grading of a road requires the same amount 
of skill and experience on the part of the man doing 
the work as does the grading of any railroad or 
interurban line. The same kind of machinery, the 
same instruments, are used for both classes of work. 
A railroad company never considers for one moment 
starting any construction work without having ex- 
perienced engineers on the ground at all times to see 
that it is properly done; a contractor doing the work 
knows from bitter experience that he can not hope 
to make money unless he has an experienced man 
in charge, and I can not understand how men en- 
trusted to build roads can figure that they can depart 
from the usual custom or that they can break all 
precedents and do something that railroad com- 
panies and contractors have found to be impossible 
from an economical standpoint and impracticable 


from all other angles. 


When it comes to surfacing any road, the man in 
charge should have a thorough knowledge of the 
behavior of all local materials under different kinds 
of traffic and different climatic conditions, as well as 
to understand the method of doing the work. Ex- 
perience has shown that attention to minute details 
is necessary if any type of road is properly built. 
One man can take a certain amount of stone and 
build a good road and another man will take the 
same class of stone and the same amount of stone 
and build an inferior road. That shows for itself 
that there is something in a man knowing how. 
However, the most important thing about the sur- 
facing of any road is knowing the type to select. A 
great many men have had sufficient experience to 
know how to build a gravel road, a macadam road, 
or most any type of road that might be selected but 
the real engineering comes when we are trying to 
decide the proper type to build in certain localities. 
To intelligently make a decision, consideration must 
be given to the finances of the district, availability 
of materials, local materials, the kind and volume of 
traffic passing over the road, possible increase in 
traffic due to the improvement and the approximate 
cost of maintaining any type that is decided upon. 


HUNDREDS OF MILLIONS WASTED. 


Hundreds of millions of dollars have been wasted 
in this country by building the wrong type of road. 
In the central section of Kentucky we find almost 
invariably macadam roads; in western Kentucky 
eravel roads, and in most instances those types have 
been built without any consideration whatever being 
given to the traffic that has or will pass over the road 
during its life. To my mind, the selection of the 


proper type of road requires the highest type of 
engineering ability and before building any road it 
would be economical and certainly good common 
sense to get the advice of the foremost engineers 1n 
the country as to the most economical type. 

On many of the roads in Kentucky, even at this 
advanced age, we find that it is impossible to trans- 
port the ordinary road machinery because the drain- 
age structures will not carry the loads. Sometimes 
there are fairly good roads on which there has been 
installed drainage structures totally unsuited to the 
traffic. Again, structures of the wrong size have 
been built. It is not uncommon to see a 100-foot 
span trestle where perhaps a 4 by 4 culvert would 
suffice. Oftentimes there is installed a culvert pipe 
which is totally incapable of carrying the water. 
Even the determination of the proper size of any 
drainage structure is a high-class engineering prob- 
aoa NOTHING SHOWS BUT BIG EXPENSE. 

The design of culverts and bridges 1s a branch of 
engineering that requires years of training and ex- 
perience. No railroad company would consider for 
a moment letting one of their section foremen build 
a bridge or culvert according to his own ideas. On 
the contrary, every structure is carefully designed, 
carefully checked several times before it is ever 
allowed to be installed. The great trouble with 
highway work has been that almost everyone thinks 
they understand how to design and build drainage 
structures and we find to-day our highways adorned 
with structures which have little to commend them 
except the enormous prices paid by an unknowing 
public. 

After a road is built it must be maintained, and 
everyone who has had any experience in road main- 
tenance knows it should not be attempted by any 
but experienced men because it is one of the easiest 
ways known to waste money. Just what to do toa 
road in certain stages of deterioration is one of the 
most difficult things for even the most experienced 
engineers to determine. I have seen some men use 
500 cubic yards of stone to the mile and make less 
showing and do less good than an experienced man 


would with a hundred yards of the same material. 


It has always occurred to me as being peculiar 
that separate accounts have not been kept showing 
the expenditures which have been made on a road. 
To-day it would be impossible to go to any county 
in Kentucky and find the cost of a single mile of road 
unless that mile had been built under State super- 
vision where cost records are accurately kept. It is 
part of the training of an engineer to analyze costs, 
to segregate costs so that they know not only the 
original cost of any improvement but also what it 
has cost from year to year; only by keeping and 
knowing such things can we ever be certain that we 
are doing economical work, 


TAXPAYERS PAY FOR ALL MISTAKES. 


I have endeavored to show that every phase of 
road building is an engineering problem and the 
sooner that fact is realized the sooner will the tax- 
payers be properly protected. But the thing I am 
contending for will not come over night. Men with- 
out any knowledge of the subject will be elected to 
office on some fake issue and will continue to build 
roads according to their own pet theories, many of 
which will be at variance with good engineering, but 
the taxpayers should remember that they are paying 
for all mistakes made. 

Never before in the history of the world has man- 
kind been so dependent upon the engineer. The 
late war was essentially a war of engineers; for it 
is they who designed the guns, the ships, the gas 
bombs, the depth bombs, the aeroplanes, the ammu- 
nition, built the roads, cantonments, the trenches, 
railroads and bridges for our armies, and the public 
is now beginning to recognize the truth of the saying 
that ‘‘when something of importance has to be done, 
it is necessary to call in the engineer.”’ 

Noted men have made the statement that of the 
$300,000,000 expended in this country on roads last 
year that at least one-third was wasted, and it is 
now time for the people to take this matter in hand 
and see that not a single piece of road work is 
attempted unless done by skilled engineers; then 
every cent expended on location will be a permanent 
investment, every fill and every cut that is made 
will be properly done, every bridge and every culvert 
built so that it will carry the loads that pass over 
the road. The type of surfacing used will be the 
most economical one, and the roads when once 
built will be maintained instead of being allowed 
to deteriorate from day today. Everycent expended 
will be properly accounted for, and then and only then 
will the taxpayers realize a dollar’s worth of work 
for every dollar of their money invested in roads. 
When such time shall come the people will be willing 
to pay taxes for roads, because they will see that 
their interests are properly safeguarded, and we 
will have more and better roads at a cheaper price. 


TYPICAL SPECIFICATIONS 


In order to meet the frequent requests for infor- 
mation as to what specifications will be approved 
by the Bureau of Public Roads for use on Federal- 
aid highways, typical specifications have been pre- 
pared and furnished to the district engineer for use 
in reviewing specifications for Federal-aid road work. 

In preparing these specifications the aim has been 
to obtain good work by the use of well-recognized 
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methods of general adaptability. This has quite nat- 


-urally, and very properly, prevented the inclusion 
of specifications based on new theories or recent de- 


velopments which have not as yet so proved their 
worth during long periods of actual use as to have 
caused their general acceptance. In short, these 
specifications are conservative. On the other hand, 
they represent good practice and, if followed, will 
insure good work. 

The general clauses are written with full knowledge 
that local conditions and local laws will require nu- 
merous minormodifications. It is patentlyimpossible 
to cover all local conditions within any reasonable 
space, and so no effort has been made to cover such 
conditions at all, it being assumed that the engineers 
who are responsible for the actual preparation of the 
specifications are familiar with the local conditions 
which will necessitate these minor modifications. 

It should also be understood that these specifica- 
tions are not, in any sense, to be taken as indicating 
the bureau’s opinion as to the best practice under 
all possible conditions in the construction of the 
several classes of highways. It, therefore, follows 
that wherever those who are writing specifications 
desire to adopt more rigid technical requirements 
than those established in the typical specifications, 
the more rigid requirements will be accepted. It is 
well recognized that there are special conditions of 
drainage, soil, volume of traffic, etc., which may 
make material modifications desirable and, where 
such conditions prevail, the requirements of the typi- 
cal specifications are not to be accepted as neces- 
sarily adequate to meet these conditions. 

In brief, these specifications are submitted as typi- 
cal of conservative practice and asa guide to those 
who desire to know what the Bureau of Public 
Roads will accept as satisfactory requirements in 
constructing Federal-aid highways under normal 
conditions, | 


BRITISH GRANT FOR ROAD WORK 


The British Government has decided that, owing to 
high prices, lack of materials, shortage of labor, 
transport difficulties, and the need for much repair 
and reconstruction work, as well as the desirability 
of stimulating useful work, to make a grant of 
$50,000,000 to promote work on roads and bridges 
throughout the country. Of this grant $8,500,000 
will be furnished by the road board and the balance 
by the national exchequer. The work most urgently 
needed is the strengthening and resurfacing with 


improved materials of important roads and bridges, 


with preference given to highways on which there is 
or likely to be a large motor traffic, especially on 
those which suffered deterioration during the war, 
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NEW REGULATIONS FOR VOUCHERS 
FOR ALL FEDERAL AID PROJECTS 


New regulations as to the submission of vouchers 
for work done on Federal aid projects have recently 
been promulgated, the purpose being to simplify the 
vouchering, and at the same time keep within the 
accounting regulations established by the Comptroller 
of the Treasury, and to insure uniformity of pro- 
cedure. 

The question which, under ie former regulations, 
gave the most trouble was the question of Tea 
and overruns, including incidentals and extras not 
specifically noted in the project agreement. Under 
the new instructions these are to be omitted from 
all vouchers except the final voucher. This has 
been done to save constant repetition of items of 
minor importance and to avoid the confusion which 
has too often resulted from an effort to make 
apparent underruns balance apparent overruns 
before the project has progressed far enough to 
warrant the assumption that the underruns will 
persist. To illustrate, it has often happened that 
where a project has carried both excavation and 
borrow, changes in the methods of construction, the 
alienment, or the grade, etc., have often resulted in 
changing the ratio existing between the excavation 
and the borrow. It is, of course, proper that the 
underruns, in a case of this kind, should be used to 
balance the overruns, but it has been found that, 
in practice, underruns which appear in one mile 
may be entirely wiped out in the next, so that when 
an adjustment was applied for on the original 
underrun, it often became necessary to readjust 
later on, because of the elimination of the underrun. 
To avoid cases of this kind it has been decided that 
overruns, underruns, and incidentals will all be 
adjusted on the final voucher. This procedure 
has the further advantage that besides avoiding 


constant adjustments and readjustments it makes , 


it possible to allow the State to utilize all of the 
underruns to assist in paying for overruns and 
contingencies. This should prove to be of con- 
siderable assistance to the State, for contingencies 
are apt to run a good deal higher than was expected. 

In the past it has been the practice of the Bureau 
of Public Roads to make the same retent against a 
State that the State makes against its contractors 
but, for many reasons, this has proved to be unsat- 
isfactory. In order to assist the States as much as 
possible in handling their work, a uniform retent 
of only 5 per cent has been decided on and will be 
applied on future vouchers. The retent would 
have been eliminated entirely had it not been 
necessary to retain it in order to cover the differences 
which are constantly arising from slight variations 


in the theoretical pro rata. As it is, it has been 
reduced to the absolute minimum in an effort to 
carry the policy of assisting the States as much as 
possible to its logical limit. 

The next provision of the new regulations i is also 
promulgated with a view toward assisting the States, 
particularly on long projects composed of numerous 
sections. Under this provision underruns on one 
section become available in carrying overruns and 
contingencies on to other sections. It is thought 
that this provision will be of considerable value to 
those States which have adopted the policy of 
submitting long projects divided into a number of 
sections, and it 1s hoped that full use will be made 
Of it. | 

The new regulations also permit of the use of an 
approximate pro rata on all but the final voucher. 
This is in the interest of simplicity. The former 
system of using a pro rata carried out to four or 
five decimal points was out of line with the known 
accuracy of the vouchers themselves. In the 
future, the pro rata will, in fact, be found by the 
simple process of computing the actual pro rata as 
a whole number and a decimal fraction and then 
striking off the decimal and using the whole number. 

As appears in all of what has been here set down, 
the object of the new regulations on vouchering has 
been to assist the States by simplifying and lberal- 
izing the method of securing payments of Federal 
aid just as much as is possible within the estab- 
lished rules of the Comptroller of the Treasury. 
These rules are, of course, binding wherever Federal 
funds are involved, but it 1s thought that the new 
regulations permit of a freedom of action that will 
prove quite satisfactory to all of those who are 
handling Federal Aid. 


HIGHWAYS IN INDIANA. 


Indiana is now ready to carry out an important 
program of road improvement under the recently 
enacted State highway commission and county unit 
road laws. Under the county unit law bonds for 
road purposes may be issued up to 2 per cent of the 
assessed valuation. The new State highway com- 
mission law provides for a levy of 10 cents on the 
$100 for the commission fund. State funds avail- 
able for highway construction this year amount to 
about $2,000,000 and the Federal aid funds appor- 
tioned to the State to $2,163,392. If the State 
matches the Federal aid apportionment $15,000,000 
will be spent during{the next three years. 

The new highwayjcommission 1s to lay out a plan 
of State highways connecting every county seat and 
every town of more than 5 ,000 population. This 
will give about 32 miles to each county. 
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6,146,617 MOTOR VEHICLES IN U. 5S. 


Registrations, Licenses, and Revenues in the United States 
During the Calendar Year 1918. 


By ANDREW P. ANDERSON, Highway Engineer, Bureau of Public Roads, 
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TOTAL of 6,146,617 motor cars l 2 
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America outside of the United States and Canada. year. In 1918 the motor-vehicle revenues repre- 
The present number of cars in Europe is not known — sented approximately 21 per cent of the total road 
with any degree of accuracy. Estimates based on and bridge expenditures for that year. Further- 
data available for 1914 would place the total number more, while in 1906 practically none of the motor- 
below 500,000 or about the same as the number of vehicle revenues were applied to road construction 
motor cars at present in the State of New York. or maintenance, in 1918 nearly 91 per cent of the 

The increase in motor-car registrations and reve- gross returns, or $46,935,691, were devoted to this 
nues in the United States during the past dozen years — purpose in 46 States, and of the total amount applied 


TABLE I.—Motor-vehicle registrations, licenses, and revenues, 1918. 
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1t Does not include 1,446 nonresident registrations. 
12 Does not include 1,447 nonresident chauffeurs and owners. 

13 Includes only cars weighing more than 4,000 pounds. 

14 Includes 18,105 omnibuses, but does not include 2,218 trailers. 
18 Ineludes trucks but does not include 2,674 traction engines. 

16 Does not include 3,103 traction engines and 1,284 trailers. 

17 Does not include 29 tractor registrations. 

18 Does not include 976 exempt cars. 

19 For period July-December, 1918. 

20 Partial total. 


! Fiscal year ending Sept. 30. 

2 Included under automobiles. 

3 Does not include 701 trailers. 

4 Does not include 3,441 public service registrations. 

® Does not include 3,222 free permits nor 10,252 nonresident registrations. 

6 Does not include 1,684 nonresident vehicles. 

7 Does not include 151 trailers and commercial cars. 

8 Devoted to State and local road work and payment of registration expenses. 
9 Does not include 73 tractors nor 3,127 motor busses and commercial trucks. 


10 Approximate. 





to road work 77 per cent, or $36,161,473, was ex- 
pended more or less directly under the control or 
supervision of the State highway departments. The 
9 per cent not apphed to road work was expended 
very largely for plates and in carrying out the pro- 
visions of the motor-vehicle registration laws of the 
several States. 
The approximate relations and rates of variation 
of the three factors, total rural road and bridge ex- 


represents some interesting comparisons. ‘This is 
especially true in respect to the use made of the 
revenues. In 1906 the total registrations were 
approximately 48,000 cars, paying a gross revenue 
of about $193,000, or roughly the same as the re- 
turns from the District of Columbia for the year 1918, 
Furthermore, in 1906 the gross registration revenues 
represented less than three-tenths of 1 per cent of 
the total rural road and bridge expenditures for that 
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penditures, motor-vehicle registration and license 
revenues, and the number of motor-car registra- 
tions from 1903 to 1918, inclusive, are shown graph- 
ically in the accompanying chart, page 8. 


MOST OF REVENUE FOR ROAD WORK. 


On January 1, 1919, every State but Minnesota 
had made provision for some definite form of annual! 


TABLE II.—Motor-car registrations and 
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State, county, and city general funds. In Wyoming 
they are returned to the counties without any stipula- 
tion that they shall be used for road work; while in the 
District of Columbia they are paid into thegeneral fund. 

For a number of years a general tendency toward 
devoting an ever increasing portionof the net motor- 
vehicle revenues to road work under the control and 
direct supervision of the State highway departments 


gross motor-vehicle revenues, 1914 to 1918. 




















Motor-car registration.! 




















Total gross revenues. 



































* | ! 
1914 1915 1916 1917 1918 1914 1915 1916 1917 1918 
Alpieitioee:... ee: . ee 8, 672 11, 634 21, 636 32, 873 46,171 $113, 202 $180, 744 $203, 655 $217, 700 $470, 274 
ANDI os ys cn da 5 oie ee ee 5, 040 7,753 12, 300 19, 890 23, 905 34, 077 45,579 73, 000 117, 643 | 142, 288 
ee... sc eee ie ee 5, 642 8, 021 15,000 | * 28,693 41, 458 56, 420 80, 551 150, 000 205, 176 410, 649 
Ces, . canna ceas See ees eee ee 123, 504 163, 797 232, 440 306, 916 407,761 | 1,338,785 | 2,027,432 | 2,192,699 | 2,846,080 | 3,524, 036 
COIBRAO s.. «.....<.c See eee cae 17, 756 28, 894 43, 296 87, 460 83, 244 80, 047 120, 801 197, 795 296, 808 | 379, 559 
Conmowiiout.... 202254. -224 onc See eee 27, 786 41,121 56, 048 74, 645 86, 067 406, 623 536, 970 768,728 | 1,080,757 | 1,285,164 
Dos rr er ae oe S 050 5, 052 7,102 10, 700 12, 955 35, 672 55, 596 85, 249 133, 883 282, 449 
Distriet of Gelmembia..-........s-222-<4 4, 833 8, 009 13,118 15, 493 30, 490 20, 147 29, 396 47, 624 55, 928 220, 753 
GOTIGe. Fe... oes es oe ee 23,368 2 10, 850 20, 718 3 27, 000 54, 186 46, 736 3 60, 000 127,176 3 170, 000 345, 775 
Grins. «see ag... «sss See 20,915 25, 000 46, 025 70, 324 104, 676 104, 575 125, 000 154, 735 229, 653 331, 816 
TOMS .:,.. ... » [ona See oe ee 3, 346 Ok 12, 999 24, 731 32, 289 58, 580 121, 259 213, 758 412, 641 | 576, 555 
eGY,.. .. SE. Se eee ee we eee 131, 140 180, 832 248, 429 340, 292 389, 620 699, 725 924,906 ) 1,236,566 | 1,588,835 | 2,764,330 
WS... soon eee eae sy ewe ee 66, 500 96, 915 139, 065 192, 194 227, 160 432, 309 587, 318 817,285 1,096,159 | 1,293, 128 
DN cs ae ian 0k Ss so ae see ee ee ee 106, 087 145, 109 198, 587 254, 462 278,313 | 1,046,136 | 1,533,054 | 1,776,170 | 2,249,655 | 2,547, 596 
RUMI ac cw. was ox ee | 49,374 72, 520 112, 122 159, 343 189, 163 268, 471 387, 588 585, 762 830, 878 978, 837 
PCO: | oo ese... ae ees 11, 766 19, 500 31, 500 47, 420 65, 884 85, 883 1171 184, 741 287, 314 402, 250 
eee... |. oes... soa Semin « 342, 000 11, 380 17, 000 28, 394 40, 000 3 12, 000 75, 600 112, 000 166, 835 240, 000 
DUE Ooo: «s/s: 2 Mes as See anes 15, 700 21,545 30,972 ; 41, 499 40, 372 192, 542 268, 412 363, 562 491, 696 570, 171 
Maryland .... ee. . ee eee 20, 213 31, 047 44, 245 60, 943 74, 666 268, 231 386, 565 565, 302 807,395 | 1,189,984 
NaSseUNUSCIS: once... dances ee-ene 77, 246 102, 633 136, 809 174, 274 193, 497 923,961 | 1,235,724 | 1,602,958 | 1,969,994 | 2,184, 821 
Pe ciiiin... ..... 222s iss eae eee 76, 389 114, 845 160, 052 247, 006 262, 125 4 373, 833 | 1,739,344 | 2,471,271 | 2,875,266 
DNA OU a2. «x cs pa vt eee ee ee | 67, 862 93, 269 6 46, 000 6 54, 009 204, 458 132, 398 3 160, 540 82, 469 100,000 | 1,076, 811 
1 Dict) 2:2 D4) 6) hhh rrr rede Me 5, 694 9, 669 25, 000 36, 600 48, 400 51, 146 76, 700 175, 000 250, 000 335, 000 
Mes  . okhss eas bee 54, 468 76, 462 103, 587 147, 528 188, 040 235, 873 323, 289 439, 315 617,942 | 1,394, 762 
PIR. 2 os ew oe ee 10, 200 14, 540 25, 105 42,749 51, 053 27, 000 33, 120 52, 768 290, 936 350, 914 
Rn. |. osc nes Se eee 16, 385 59, 000 101, 200 148, 101 173, 374 34,325 | 3183, 000 311, 334 451, 303 ’ §36, 897 
I ass 2. sn, on 1, 487 2, 009 4,919 7, 160 8, 159 4, 331 7, 875 20, 116 31, 166 31, 083 
New Hamipssire. .....-..22222-2c:-2282 9, 571 13, 449 17, 508 22, 267 24, 817 185, 288 257, 776 344, 434 425, 305 509, 335 
RCW ON « oxen wc cs 0 ee 62, 961 81, 848 109, 414 141, 918 155, 519 814,536 | 1,062,923 | 1,406,806 | 1,923,164 | 2, 431, 757 
NemeMemico.............262 005-2 Re: 3, 090 5, 100 8, 228 14, 086 17, 647 19, 663 29, 625 47, 865 80, 843 105, 631 
BOW VIGIEE se gd. vs an ooo SE Eee 168, 223 255, 242 314, 222 406, 016 459,292 | 1,529,852} 1,991,181 | 2,658,042 | 4,284,144 | 4,945,298 
Dot Gamolian..........-sseeeees | 14, 677 21, 000 33, 904 | 55, 950 72.343 89, 580 123, 000 206, 101 321, 923 394, 739 
Mone Docs... ........ 2-1. essere es- 17, 347 24, 908 40, 446 62, 993 71, 678 55, 964 79, 245 125, 283 211, 536 471, 429 
ONG... cee as e's 22 Sb oe ae eee ee 122, 504 181, 332 252, 431 | 346, 772 412,775 685, 457 984,622 | 1,286,405 | 1,766,427 | 2,125,426 
Oklahoma.......... ee 3 Se 13, 500 25, 032 52, 718 100, 199 121, 500 13, 500 154, 892 555, O11 853,659 | 1, 102,380 
ORO... . meer imran e ss ! 16, 447 23, 585 33, 917 48, 632 63, 324 77, 592 108, 881 146, 232 196, 787 461, 422 
Pennsyleile. .....-.-..-.-2ececeeeesee 112, 854 160, 137 230, 578 325, 153 394,186 | 1,185,039 | 1,665,276 | 2,325,057 | 3,268,025] 4,048,186 
Ee Qmems AMM ee... cinenacs ccna eee 12, 331 16, 362 21, 406 37, 046 35, 218 157, 020 206, 440 264, 737 346, 117 385, 608 
SOUme Carcling 2... ........-<2ce005058 14, 000 15, 000 7 25, 000 38, 332 55, 492 14, 000 15, 000 10, 000 113, 557 300, 217 
ore) Ag Cige 8 £2) 0) 1 ee ee 8 | 20, 929 28, 724 44, 271 67, 158 90, 521 125, 000 3 180, 000 140, 746 210, 592 282, 742 
TemONOMS le eed aan 819,769 97,618 3 30, 000 48, 000 63, 000 39, 538 334,000 186, 953 322, 200 390, 000 
EES wins nn <1 aeee eee ae esas oar ee ee 40, 000 40, 000 7125, 000 192, 961 251,118 20, 000 20, 000 20, 000 858,978 | 2,039, 589 
BR ss ain ~ an Soe er eee 2, 253 9,177 13, 507 24, 076 32, 273 4,852 3 60, 000 93, 494 170,707 | ° 229, 203 
eee... oo: See ee eee 8, 475 11, 499 15, 671 21, 633 22,553 154, 267 218, 480 297, 992 363, 541 398, 856 
Wine. se ey ce se 13, 984 21,357 35, 426 55,661 72, 228 120, 814 176, 875 271, 266 518, 566 684, 636 
Washington..... ee ee ee 30, 253 38, 823 60, 734 91,337 1L7) 2a 60, 506 238, 717 350, 052 519, 526 875, 391 
UCT: "i ar eae re 6, 159 13, 279 20, 571 31, 300 38, 750 60, 648 128, 952 198, 436 359, 339 447, 705 
WVISCOUSIN.. 4.0 neues: ee: See 53, 161 79, 741 115, 645 158, 637 196, 253 293, 580 431,977 615, 721 861,278 | 2,076, 701 
Wyoming........... ico 2, 428 3, 976 7,125 12, 523 16, 200 12, 140 19, 880 35, 625 57, 421 80, 000 
OE... -. eee eee 1,711,339 | 2,445,664 | 3,512,996 | 4,983,340 | 6,146,617 | 12,381,951 | 18, 245, 711 | 25,885,370 | 37,501, 233 | 51,477,417 
| 














1 Does not include motor cycles not dealers’ and manufacturers’ licenses. 


2 State registrations only. 





6 Cars registered, 1917. 
7 Estimated number of cars in State. 





3 Estimated. 
‘ Registration law declared unconstitutional. 


8 Total cars registered under perennial system. 
9 Registrations 1915 only. 


6 Cars registered during 1916; total number of cars, approximately 138,000. 


State registration. In Minnesota the registrations 
are for a period of three years, beginning January 1, 
1918. Consequently, unless the laws are amended, 
only new cars will pay a registration fee during 1919, 
which fee will cover the years 1919 and 1920. 

At present all or a major portion of the motor- 
vehicle revenues are applied to road work in all of 
the States except Alabama, Wyoming, and the Dis- 
trictof Columbia. In Alabama the revenues go tothe 


has been very noticeable. Thus, while the total in- 
crease in the motor-vehicle revenues for 1918 over 
those of 1917 was 27 per cent, the increase in the 
amount devoted to road work under the State high- 
way departments over that of 1917 was about 35 
per cent. This increase in the State-controlled rev- 
enues devoted to road work caused a decrease of 
nearly 10 per cent in the revenues placed under the 
supervision of local authorities. 


set oF rg ay 


MOTOR REVENUES TO MEET BONDS. 


In most States the motor-vehicle revenues are 
devoted to the maintenance and repair of the State 
roads or other improved highways. These States 
thus seem to have solved fairly well the knotty 
problem of how to secure sufficient funds to main- 
tain the more important roads under the ever inereas- 
ing traffic requirements. As both the traffic and the 
revenues increase with the number of cars, there 
exists a possibility of so adjusting the registration 
rates as to keep pace with the ever-growing main- 
tenance charges. 

Recently, however, » movement to capitalize the 
motor-vehicle revenues and devote these funds to 
road construction has been quite noticeable. This 
is especially true in those States which have a com- 
paratively large number of cars and only a small 
mileage of improved roads. Thus, Ulnois, last 
November, approved a bond issue of $60,000,000 for 
the construction of a system of State roads. The 
interest and principal of these bonds is to be paid 
entirely from the motor-vehicle revenues. There is 
no doubt that these revenues will prove sufficient for 
this purpose. The main question which remains 
is whether or not a satisfactory source of mainte- 
nance revenues can be secured so as to prevent these 
roads, when constructed, from deteriorating. 


CAR DISTRIBUTION NOT UNIFORM. 


The total road mileage of the United States outside 
incorporated towns and cities is about 2,456,000 miles. 
With a total registration of 6,146,617 motor vehicles 
there was, therefore, an average of 2.5 motor cars 
for every mile of public road in the United States. 
The distribution of cars among the several States, 
however, is far from uniform. Thus, Nevada has 
but 2 cars to every 3 miles of road, while Rhode 
Island has 16 cars to each mile of rural road. 
Furthermore, while there was an average of 1 motor 
car registration for every 16 persons in the United 
States, in the States of California and Nebraska 
there was 1 car for every 7 persons, and 1 car for 
every 8 persons in Iowa and South Dakota, but only 
1 car for every 51 persons in Alabama, every 46 in 
Louisiana, or every 42 persons in Arkansas. 

At the beginning of 1919 there were still 22 States 
in which motor trucks were registered at the same 
rate as pleasure cars. Recent years, however, have 
shown quite a general tendency to increase the fees 
required for heavy motor trucks. This increase 
usually is based on the weight of the truck, its carry- 
ing capacity, or a combination of its carrying 
capacity and its horsepower. However, there is as 
yet no evidence of any well defined general goal 
towards which this movement is tending. Some 
States are placing a definite maximum weight which 
may not be exceeded except in very special cases; 
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others are evidently relying on discouraging or lim- 
iting the use of very heavy trucks by making the 
registration fees so large as to practically prevent the 
realization of any profit; while still other States 
are making no serious efforts except to limit the 
weight of the wheel loads per inch width of tire. The 
term, motor truck and commercial vehicle, moreover, 
is very definite. In some States the term com- 
mercial vehicle as used includes all trucks while in 
others only those vehicles used for hire are classed as 
commercial. 


FEE SYSTEM COMPLICATED. 


The amount of fees collected per car for either 
pleasure or commercial vehicles is as yet far from 
uniform and is still further complicated by the 
widely varying requirements for the registration or 
licensing of chauffeurs, owners, operators, dealers, 
etc. Thus, if the total gross registration and 
license revenues be used as a basis of revenue, and 
the total automobile trucks and vehicles as a basis 
for motor cars, it is found that for the entire United 
States the average fee per car was $8.37. On the 
same basis the State of New Hampshire received in 
1918 a gross revenue of $20.52 for each motor car, 
while Minnesota received only about $1.75 annually 
for each car, as the registration in that State is for 
a three-year period. 

In most States motor cars are taxed as personal 
property in addition to the required registration 
fees. In Delaware, Idaho, Iowa, Michigan, New 
York, North Dakota, Oklahoma, South Carolina, 
Pennsylvania, and Vermont the registration fees 
are in lieu of all other taxes. Therefore, in making 
any comparisons in fees as between the several 
States, this fact should be borne in mind. 


TABLES FURNISH INDEX. 


The registration of automobiles, motor trucks, 
commercial vehicles, chauffeurs, and operators, 
dealers and manufacturers, as well as the total 
gross registration revenues and the amount that is 
available for State road work, either by the State 
highway departments or under their supervision, 
for the year 1918 are givenin Table 1. The number 
of registrations in this table do not necessarily indi- 
cate the exact number of motor vehicles of any one 
or of all of the several classes in actual use or exist- 
ence in the several States, except so far as the laws 
of the several States require and enforce an annual 
registration under these classifications. However, 
as all of the States now, with the exception of Minne- 
sota, require an annual State registration, these 
figures should furnish a very definite index of the 
total number of cars in each State. Many States 
make no distinction so far as the registration laws 
are concerned between pleasure cars and commercial 


vehicles. 


States. 


Consequently, the column headed ‘‘Motor 
trucks and commercial vehicles’? does not show - 
the total number of such vehicles except in some 
Reference to the principal requirements in 
the registration of motor vehicles in Table 4 will 
serve to make clear what the data in Table 1 repre- 
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to 1918, 


Table 2 gives a comparison of the motor car 
registrations and total revenues for the years 1914 
inclusive. 
regard to registrations and revenues previous to 
1913 the reader is referred to Office of Public Roads 
Bulletin No. 48, ‘‘ Repair and Maintenance of High- 


For further information in 


ways,’ pages 68 to 71. 


TABLE III.—Motor-vehicle registration and license fees in force January 1, 1919. 




















sents. 
State. Motorcycles. 
Mbaemnae..........% $3: with side- 
car attach- 
ment, $5. 
AION... ...-.-..8 ee ee 
APeatgegs..... 25... 2% INGNG. 2. occa oka 
California.......... a. oo 
| 
CGlaeedO......--008 So ee 
Goumeatieut........ a 
| 
TOMIIRV AT Cre < 2 6 5 sc ccre SIG Ce eee eee 
District of Colum | $20... ....... 2.00. 
hia. 
Fiopig@a...--...... | oe ,  e 
CGa@Ble inc... SRR ce eset eae 
0 Pe ioe eee 
Pilitveis’, .........22 Oe 
(Ve... es De... ..<.. ae 
MG ee oe 8 oe 
Kojme@a@a..........-.- as: eee 
Kentueky.........- Eo". eee ee 
Louisiana .......-.. er as «eee 
Mies... ......-265 eS, .£ ee ee 
Meanwdend.......... $5; with side ear, 
Ss. 


' 
) 
| 
\ 
| 
! 
‘ 


'! Cars used for transportation of passengers paying fare, 5 or less passenger capacity, 


























Pleasure cars. Motor ti uelaiea ee | Chauteurs. one Dealers and manufacturers. 

Less than 25 horsepower, ; Same as pleasure cars, ex- | Original, $5; | None......... $25 to $125. 

? $7.50; 25 to 29 horsepower, cept that those over 40 renewal, 
$12.50; 30 to 39 horsepower, horsepower pay $25 each.! $2.50. 
$17.50; 40 horsepower and 
over, $20; electric cars, 
$12.50; steam cars, $15. 

25 horsepower and under, $5; | Same as pleasure cars.......| Perpetual, $5.|..... do. 1 vehicle of each class at pleas- 
26 to 40 horsepower, $10; ure-car rates. 
over 40 horsepower, $15. 

All motor vehicles, $10. ......)....- Oi. 28. wines = eee | ee oe AOR acne Do. 

Electric cars, $5; allothers, 40 | Equipped with pneumatic | Original, $2; | Nofee........ 5 cars, $25, and $2 for each addi- 
cents per horsepower; trail- tires, same as pleasure renewal, $1. | tional; motorcycles, $5. 
ers, $2. cars; others pay addi- 

tional: less than 2 tons 
unloaded, $5; 2 to 3 tons, 
$10; 3 to 5 tons, $15; over 

5 tons, $20. 

20 horsepower and under, | Sameas pleasure cars...-..-) $1...........- INGOs. .c.5cc8 5 Cars, $5 each. 
$2.50; 21 to 40 horsepower, 
=H 41 horsepower and over, | 
$10. 

50 cents per horsepower ...-.. 4 ton or less, $11; 1 ton, $15, | License, $2; | License, $2; | $50 for 5 pair of plates, addi- 

and increasing to $200 for examina- examina- | tional plates, $5 per pair.2 
8 tons, and $100 per ton tion, $2. tion, $2. 
for each ton additional. 

$2 each 500 pounds gross | Sameas pleasure cars....... : ae me $3; family, $8.) $20 for 2 pairs of tags; extra 
weight of car and load; pas- . tags, $10 pair. 
sengers figured at 125 
pounds each. 

24 horsepower or less, $3; 25 |..... WOE . ook vce eee eae 2 coe aac $2 . 22s Regular rates for each car dem- 
to 30 horsepower, $5; over onstrated on public roads. 
30 horsepower, $10. 

22 horsepower or less, $5; 23 to | 1 ton or less, $10; 1 to 2 tons, | $2............ Weme....-.... 5 cars, $15. 

27 horsepower, $8; 28 to 35 $25; 2 to 4 tons, $50; more 
horsepower, $12; above 35 than 4 tons, $100. Trail- 
horsepower, $15: any Car ers over 500 pounds capac- 
seating more than 9 per- ity same rate as trucks. 
sons, $100. 

Notexceeding 25 horsepower, | Not exceeding 1 ton weight, | $2............}..... MOs tee $10 for 2 number plates and $1 
$3; 26 to 40 horsepower, $4; $3; not exceeding 3 tons, for each duplicate. 
over 40 horsepower, $5; elec- $4; not exceeding 5,tons, 
tric cars, $4. $5; exceeding 5 tons, $6. 

All weighing less than 2,001 | Same as pleasure cars. ......| $2............]..... (2 [0 eee $35 for one make and $25 each 
pounds, $15; 2,001 to 3,000 additional make. 
pounds, $20; 3,001 to 4,000 
pounds, $30; over 4,000 

ounds, $40. 

10 horsepower or less, $4.50; 11 |..... CVn =, oe cr: Original, $5; |..... do -| $10 for 2 plates and $10 for each 
to 25 horsepower, $6; 26 to renewal, $3. pair duplicates. 
35 horsepower, $9; 36 to 50 
horsepower, $16; over 50 
horsepower, $20; electric 
cars of 2 tons capacity or 
less, $10; over 2 tons capac- 
ity, $20. 

Electric cars, $3; others, 25 | All commerical cars, $5... ... nT (cs MOK. ke. $25; duplicate plates, $1 each. 
horsepower or less, $5; 26 to 
40 horsepower, $8; 41 to 50 
horsepower, $15; over 50 
horsepower, $20. 

20 horsepower or less, $8; over | Same as pleasure cars. ......| None.........]..... dO. ee $15 
20 horsepower, 40 cents per 
horsepower; allelectric and 
steam cars, $15 each. 

Allioams, $5 eae. .........----). cos. QO. ie: > - . = <> ener eee GO: « <aaee mae do... 722 $15 for 3 sets of tags; extra tags, 

50 cents each. 

Less than 25 horsepower, $6; | 4 ton or less, $11; 1 ton, $15; | Original, $2; |..... G0. veee 1 registration for each class at 
25 to 50 horsepower, $11; 50 and increasing to $75 for 5 renewal, $1. regular rates. 
horsepower and over, $20. tons, and $50 per ton for 

af each ton additional. 

25 cents per horsepower, with | All motor trucks, $7.50 each.) None.........].-... (0 fe Veen ae 1 regular registration for each 
a minimum fee of $5 per car. make; second-hand dealers, 

$10. 

15 horsepower or less, $5; 16 to | Commercial cars, $10........| $2............ re $25 for 5 pairs of plates; extra 
35 horsepower, $10; over 35 plates, 75 cents each. 
horsepower, $15. 

60 cents per horsepower; mini-| With sohd tires to 3-ton ca- | $3............ SO ok. tees $25 for 2 sets of tags and $12 for 


mum charge, $10; $1.20 per 
horsepower if operated for 
hire. 


between towns or cities 10 miles or more apart, a flat fee of $40. 
2 In case Of manufacturers, $25, plus $1 for each car tested on public roads. 


3’ Any county or municipality may charge an additional license tax, not to exceed 50 
4 Both ears and trucks may be registered in municipality in which owner resides. 


pacity, $20 per ton; 4-ton, 
$100; 5-ton, $150; 6-ton, $300; 
7-ton, $500; electrics, one- 
half of above rates; trailers 
to l-ton capacity, $10; 
others, $20 per ton. 


each additional set. For 
dealers in motorcycles, 4 tags, 
$20; additional tags, $5 each. 


$25; 6 to 9 passenger capacity, $40; 10 or more passenger capacity, $C0; operating 


per cent of State license tax, on motor vehicles used for hire. 


ee a 
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TABLE III.—Motor-vehicle registration and license fees in force January 1, 1919—Continued, 










































































State. | Motoreyeles. Pleasure cars. Motor po ar allel | Chauffeurs. on 7 Dealers and manufacturers. 
Massachusetts... ... 2? Under 20 horsepower, $5; 20to | Trucks under 1 ton, $5, and | Original, $2; | Original, $2; | $10, motoreyeles; $25, motor 
29 horsepower, $10; 30 to 39 $3 for each additional ton. renewal $1; renewal, $1; vehicles, and $5 additional 
horsepower, $15; 40 to 49 | examina- for each car over 5 operated 
horsepower, $20; 50 horse- . tion, $2. on public roads. 
; power and over, $25. 
Michigan........... | (') Electric cars, $1 for each motor} Electrics, 50 cents per motor | $2............ Nigme:........ $50 for 5 cars and $10 for each 
horsepower plus 25 cents for horsepower plus 25 cents | | additional car.? 
| each 100 pounds of weight; for each 100 pounds of | 
others, 25 cents per horse- weight; others, 15 cents | 
power plus 25 cents for cach per horsepower plus 15 | 
100 pounds of weight. palit, per 100 pounds of | 
weight. 
Minnes@ta.......... | A A lWeamsy Get... 3.22... 5... Same as pleasure cars. ......) Original $1.50 ae aie ee. ae $20; extra plates, #1 per set. 
| renewal, $1. 
‘Mississippi........., State,$#2;county,! State, $2: county, electriccars, | 4,400 pounds capacity orless, None......... Ae MO......2 Regular rates for 4 sets of 
$2. $4.80; others, 24 cents per $6.40; over 4,400 pounds, | plates. 
; : horsepower. $12.80. 
Massouri........... | (t) Less than 12 horsepower, $4; | Same as pleasure vars......) $1.50......... ; Noune........-| $10; for each duplicate, $5. 
12 to 23 horsepower, $6; 24 : 
to 35 horsepower, $10; 36 to 
| 47 horsepower, $14; 48 to 59 
| | horsepower, $16; 60 to 71 | 
horsepower, $20; 72 horse- 
power and over, $24. ! ! 
Montena........... re 23 horsepower or less, $5; 24 | One-ton capacity or less, $5; | $2........0220;...2- om. ..... Cars, $50; motorcycles, $15. 
to 50 horsepower, $10; over over 1 ton and less than 2, 
. 50 horsepower, $15. $15; over 2 tons and less | 
than 3, $25; over 3 tons, $40. | 
Nebraska. ......... Me ee i a eee All eavs, $3reach.............. I OWWOD aoc cccieocccn a -n.ace IWOIMrce..... co eeeee Ul ene Registration for each class, $5. 
| Neyo. .......... Be ccc, 20 horsepower or less, $3; 21 ta | Same as pleasure cars. _..._- | eee ee... eee i. ae $10 for 4 number plates; $1 for 
| | | 40 horsepower, $5.50; over each duplicate. 
4) horsepower, $8. : 
| NeweHomepehire... $2:.............. 15 horsepower or less, $10; 16 |..... LORE Aes: ee | Original, $5; | Original, $3; | Cars, $50; motorcycles, $5. 
to 30 horsepower, $15; 31 to ' renewal, $1. | renewal, $1. 
| 40 horsepower, $20; 41 to 50 
horsepower, $25; 51 to 60 
! horsepower, $30; over 60 
horsepower, $40. 
New Jetwey........ Me... soe 10 horsepower or less, $4.50;11 | With solid tires loaded | $3............ a $5 per car not to exceed 5. 
; to 29 horsepower, $7.50; 30 weight 3 ton or less, $6, and | 
q horsepower or over, $15. $3 additional for each one- . 
' half ton gross weight to 2! 
! tons; then $4 for each ad- , 
: ” , | ditional ton; trailers, $3. | 
. New Miexieo....... Se Less than 12 horsepower, $2; | Same as pleasure cars. ...... VOM: «ssa x None.........| $12. 
€ 12 to 19 horsepower, $4; 20 
‘ te 29 horsepower, $6; 30 to | 
7 39 horsepower, $8; 40 to 49 
¥ horsepower, $10; 50 horse- 
; power or over, $12. } 
New York......... a 25 horsepower or less, $5; 26 to | Gross loaded weight 2 tons | Original, $5; | $1............ $15, plus $3 for each duplicate 
‘ 34 horsepower, $10; 35 to 49 or less, $10, and $5 each | renewal, $2. set. 
horsepower, $15; 50 horse- additional ton. to 14; 14 
power and more, $25. tons, $70, and $10 each | 
| additional ton. ; 
NorthiGarolina?....|s$2e.............. 2h horsepower or less, $5; 2640 | Same as pleasure cars.......) None.........) None......... $10, plus $1 for each duplicate 
40 horsepower, $7.50; over plate. 
40 horsepower, $10. 
| No@pehmibaisota......: $3..............- 20 horsepower or less, $6, and |..... lente ewan leer: eee a eee cae $15; extra plates, 50 cents per 
| 50 cents additional for each | set. 
| } | horsepower above 20. 
(es. ss re Eleetrieeats; S3pall otnersy$5.|.....do...........-....2.. 2. Os. ee aie § Kener $5 each make of motoreycle 
| | and $10 each make of auto- 
. mobile. 
| Oklahomna......... (1) 50 cents per horsepower first |... .. 10), or nee | Moree. .|.-... do. $15 for 2 tags and $1 cach for 
year; second, 40 cents per “2 additional tags. 
| horsepower; third, 30 cents 
: per horsepower; and there- 
after, 20 cents per horse- 
power. 
. Cpegen............. | rr EC. Eleetrie cars, $6; others, 26 | Electric trucks, $10; others | $2......... eee Gity ts oom $10 for 2 tags and $2.50 for du- 
\ . horsepower and less, $6; 27 1} to 2 tons, $15, and $2 plicate sets. 
to 36 horsepower, $10; 37 to for each additional one- 
4) horsepower, $15; above half{ton up to 5 tons; over 
+9 horsepower, $20. 5 tons allowed only on 
special permits. 
P@insyimia......\083...... ........ Less than 20 horsepower, $5; | With pneuinatic tires,same | $2............ No fee........] $10. 
20 to 34 horsepower, $10; 35 | as pleasure cars; others, | 
to 49 horsepower, $15; 50 including load, less than 
horsepower and above, $20. 2 tons, $5; 2 to 24 tons, $10; | 
| 24 to 5 tons, $15; 5 to 73 | 
tons, $20; 7! to 12 tons, | 
' $25; trailers, ineluiding : 
| load, less than 5 tons, $3; 
| ; ._ &to 22 tons, $0. : . 
Rhode Island...... Be ee eo 15 horsepower or less, $5; 16 to | Carrying capacity 1 ton or | Cee ee ee $25 for 5 vehicles and $5 for 
30 horsepower, $10; 31 to 40 ; less, $7, with $3 additional | each additional venicle. 
horsepower, $15; over 40 for each ton to 4 tons, and 
| horsepower, $25. | then $4 for each ton above | 
| 4 tons; over 9-ton capac- 
: ity, 0 each; trailers, $10 | 
| to $30 each. ; 
South Carolina..... | (1) 25 cents per horsepower... .... ; Same as pleasure cars....... HC. ..... Ker ie $15 for each make. 
South Dakota...... GEM... 2.2... WS a | No registration required..... —.. (0c, ae | eae (0s >... $9. 
Tennessee. ......... | (1) 30 cents per horsepower. ..... 30 cents per horsepower plus.|..... UC rail Pie Oh a $10. 
$3 per ton carrying capac- 
; _ ity. . 
Teme. : re 35 cents per horsepower. ..... | Samre as pleasure cars, cx- | $3............1..... Pity se $15: extra numbers, $5 cach. 
| cept when used for hire. | | 
Ute... ....-.-.-.. a ....| PRETO eaes, S10; ibers 25 | SIU... 8... eee eee a eee. @00..:.. $25, and $2 for cach set of du- 
horsepower and less, $3; 26 | ; ) plicate plates. 
to 40 horsepower, $10; above | | 











40 horsepower, $15. ! 


1 Same rate as pleasure cars. ; 
. 2 In case of manufacturers, motorcycles $20, including 10 number plates. 
3 Counties or municipalities may collect additional fees equal to one-half of State registration fee. 








—— - - 
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TABLE III.—Motor-vehicle registration and license fees in force January 1, 1919—Continued. 






































State. Motorcycles. Pleasure cars. Motor LO ipa SCHeeeae | Chauffeurs. mam Dealers and manufacturers. 
= | ae | _ 
Vermont......-. m_ (1) Yirst registration, $1 per horse-; Same as pleasure cars. .....- | SONS. ees ee..... $50. 
power; second, 75 cents per 
horsepower; third registra- | 
tion and thereaiter, 50cents | 
per horsepower. 
Witeeiee........... (') | 40 cents per horsepower......|--.-- iiss > « S26505........ None ........ $50) 
Washington ........ Co 25 horsepower and less, $5; 26 | Automobiles and busses for | None........./...-. No... ee Cars, $25: extra plates, $5 per 
| ' to 39 horsepower, $7.50; 40: hire, $1 per horsepower; pair; motorcycles, $3. 
| horsepower and over, $10. | motor trucks under one- 
| half ton capacity, $5;%1 
ton, $10; 2tons, $15; 3 tons, 
| $25; 4 tons, $35; 5 tons, $50: 
; | 6tons, $100; 7 tons, $250. ; 
Weestey Irina. ..... (RNs se eece alee Cars weighing 1 ton or less,$10,' Same as pleasure cars.......) #3......--.---[...-. GR. Cars, $15 per set of plates; mo- 
| and 25 cents additional for | torcycles, $5. 
each 100 pounds over 1 ton. | 
W isGomsinn.........- ee... eee | Albwars $10'@aeh............. Capacity less than 2,100 | (2) WON ll eees Wde ..dee $25 for 8 plates; extra plates, $1 
' pounds, $15; 2,100 to 5,100 each. 
| ' pounds, $20; 5,100 pounds | 
ig ; or more, $25. 
Wryoming.......... C550. 2... 2.22.22 All cars $5 each............... Same as pleasure cars....... (ico) a Pere dit... .3me $10 for 4 plates, $1 for each addi- 
: | tional plate. 








1 Same rate as pleasure cars. 





2 Drivers of cars operating for hire may be licensed by municipality. 


TABLE IV.—Administrative provisions in force January 1, 1919, affecting motor-vehicle registrations, licenses, and revenues. 











Registration and licenses. 





























Renewals. 
State. 
OticialLor depart- ° —___-—— 
ment in charge. Operators’ 
Car regis- and 
trations. | chauffeurs’ 
licenses. 
Alabama. .... State board of ' Annual, | Chauffeur, 
equalization; Oct. l annual, 
through = pro- | Oct. 1. 
bate judge. ! 
Arigoma.....-. Secretary of state! Annual, | Chauffeur, 
Jan. 1 perpetual. 
Arkansas.....| Commissioner of '...do......: Chauffeur 
state lands annual 
highways, and from date. | 
improvements. 
California....| Superintendent |...do...... Chauffeur, 
of motor-ve- annual. 
hicle depart- Jan. 1. 
ment. 
Colorado..... Secretary ofstate.|...do...... Chauffeur, 
annual, 
Jan. 1. 
Connecticut..| Commissioner of |...do......| All opera- 
motor vehicles. tors, annu- 
al, Mar. 1. 
Delaware....; Secretary of{state.|...do. | All opera- 
| tors, Jan. 
el. 
Distwet of-|Asut omobils|...do.....2 | All opera- 
Colum bia. board. | tors, per- 
petual. 
Florida... .... State comptroller |...do...... | Chauffeur, 
| annual, 
Jan. 1. 
(r6GhRid...... Secretary ofstate.| Annual, | Chauffeur, 
Marl. © annual, 
| Mar.1. 
TOWN Gos = ou State highway | Annual, Chauffeur, 
commission Jan.1l. | annual. 
through coun- | 
ty assessor. 
Thins... .- Secretary ofstate.|...do.....- Chauffeur, 
annual, 
Jam, 1. 
Inga. ....)...2 do. W00.....0:- Jean 6 ae 
Ve. - se eee | « RG eee INDNG.... <<. 
| 
Kansas.......| Secretary ofstate: Annual, ..... Le aoe 
throughcounty ; July 1. 
treasurer. | 
Kentucky..--| Commissioner of | Annual, | Chauffeur, 
motor vehicles. Jan. 1. annual, 
_ Jan. 1. 
Louisiana....| Secretary of state.|...do...... il Noiey....... 


1 Sufficient funds set aside to meet Federal aid, provide maintenance of highway department and expenses of registration; remainder to counties 


























Revenues from registrations and licenses. 






































lid 
Proportion expended Revenues 
for roads ee Su- | 5 from Traffic 
Requirements ; Non- ein pene iies regulations 
for operators’ | residents’ | a yptieg to— --| applied to made by— 
and chauf- exemp- as Sie aca roads 
feurs’ licenses. , tions. Pe a a ; 
highway road 
depart- authori- 
ment. ties. 
Chaueffeur | Reciproc- | State, county, | None...... None...... INGE, 0.2028 Statute. 
must be 18 ity. and city gen- 
years old. eral funds. 
No examina- | 6months..| State road tax | Allofnet..:.. d ......)..... d ..| Statuvevand 
tion. fund. | local ordi- 
| oer nance. 
Chauffeur | Reciproc-| State and] One-half..) One-half..' One-half of Do. 
must be 18 i _ county road penalty 
years old. fund. | for delin- 
| quency. 
cae do........| 3months..|; State andJ| One-half | One - half | All, by local Do. 
county road net. net. | commun- 
work, ; ity. 
No examina-| 90 days....|..... a er |e G0%2..023| Come ss... | Same as reg- Do, 
tion. gistration 
revenues. 
Examination .. No limit... Maintenance} Allofnet..| None......:...-. GOee 5.2 Do, 
State roads. 
Must be 16. Reciproc- | State highway | All.......- Pe LOls- eee PVOMGGS =.= 2. Do. 
yrs. old; no ity. department. 
examination. 
Examination .|...do...... General fund....| None.....- Gees. eee ly a eee 
Chauffcur,ex- | Reciproc- | State highway | Allofnet..|...do....../..... do. Do. 
amination. ity. department | 
and State 
maintenance 
| | i 
/Must be 16) 30days....; Net to State | None...... Aulolamie 1. 5... dower: Do. 
years old. | road fund for 
apportion- | 
ment to coun- 
: ties. ; 
Chauffeur Reciproc- | State highway | 25 percent | 75 percent.! Same as reg- Do. 
must be 18| ity. fund. | istration 
years of age. i revenues. 
Chauffeur, ex- | 60 days....; State “road | All........ NONC..a. =. All, by local Do, 
amination. fund.” commun- 
ity. 
<a d0.....-+++|sg0,,... +.) Et Commy road! lNonte:..-- Allofnet..' Sara imaaeus Do. 
work. | istration 
revenues. 
Must be 15 | Reciproe- | State and loca! (1) (1) Local road Do. 
| years of age. ity. road work. wor . 
Must be 14 | 30days....; Net, mainte- | None......! Allofnet..; None........| Statute and 
years of age. nance county city ordi- 
and township | nance. 
; ; roads, | ; 
Chauffeur,ex- | Reciproc- | Net to State |Allofnet.. |None...... [ao Oo. 25a Statute and 
amination. ity. road fund. | local ordi- 
; nance. 
eee POs. Net to parish | None......| Allofnet..! Sameasreg-| Local ord i- 
road work. | istration | nance. 
revenues. 


for road work. 


a ee ee Sa a 
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TABLE IV.—Administrative provisions in force January 1, 1919, affecting motor-vehicle registrations, licenses, and revenues—Continued. 

















































































































Registration and livenses. Revenues from registrations and licenses. 
l ) Proportion expended | Revenues | 
| eae 's. | : for roads under su- from Traffic 
4 er Visi — ines ar : 
State. i Reyuirements | — Non- — ve ' regulations 
| Official or depart- a ~~ | for operators’ | residents’ ' 4 ,,,) = 4} Aaah to made by— 
ment in charge. | aera. and chauf- exemp- Applied to — eases a mr: 
Gar regis- ene feurs' licenses. tions. ' highway road 
trations. | chauffeurs’ '  depart- authori- 
licenses. ; ment. ties. 
ee . - ~ a | —— ae alliemae 
Maine, ....... ' Secretary of State} Annual,; All opera- | Examination | 30 days....) State road work. All......-. Neopie...;..| Nimes. ..... ~Statute and 
| | Jan. 1. tors, an-| optional, | | local ordi- 
oath nual, Jan, | nanee, 

Maryvland...., Commissioner of |...do......-| Owner, per- |----. do.....-.-. Reciproe- | Net 20 per cent SOpercent |...do.......| Same as reg- To. 

| motor vehicles. petual; : ity; 3)| Baltimore: ofnet. istration , 
| chauifeur, months. street work; 80 | revenues. | 
. annual, per cent State 

7 . | road mainte- | 

_ ; | nance. | 

Massachusetts, State highway |...do......-| All opera- | Chauffeur, ex- , Reciproc- | Net 20 per cent | All net...-)...do.....-./----- do....... Stetite, Site 

commissioner. tors, an-| amination. ity. | small town . highway 
nual from roads; 80 per conlmission, 
date. mt ' cent mainte- and local or- 
| ' Nanee State dinance. 
— roads. | . 
Michigan... -- Secretary of state.|...do.....-- | Chauffeur, | No examina- | Reciproc- , State and county! One - half | One-half | None....---. | Statute and 
annual, tion. ity to90| roadwork. ,_ net. net. | local ordi- 
; | Jan. 1. days. | ! l nance. 
Minnesota... .|----- 10is2: ae Trieanial. .§----2 ee... .- - Chauffeur, ex- | 30 days..... Net, State road | All net...-: None.....- | tee dOneee Do. 
| amination. | ' and bridge : 
| | fund. ; 

Mississippi...| Stateatditorand | 1918-1920, » None......../-.-.--.-........ ' 60 days....| State revenues | None......| Net coun- | Net, same | Loval ordi- 
county tax col- | annual, . to general ty reve- as county nanee. 
lector. Jan. 1. | fund; county nue. revenue, | 

| to county : | 
' road work. | ! 
Missouri......| Secretary of state.; Annual, | Chauffeur, | Must be 18 |...do......- | State road fund..; All ofnet..| None......| Nome....-.... Statutes and 
Feb.l. , aumual, years of age; | | | local ordi- 
a Febuk. no examina- | nanee. 
tion. 
MMoniauga.-....|---.. Os aa Annual, | Chauffeur, | No examina- | No limit..| Netto Stateand | One-half | One - half |----- Geen <2 Do. 
Jie), 5), annual,.!. otten, | county road net. net. . 
Jan. 1. work. 

Nebraska....| Secretary ofstate | Annual, | None.......| Must be 16 | 30days....; Net to county | None.....| Allnet...., None....-.. Statut ec and 
throughcounty ; Jan. 1. years old. ' road work. local ordi- 
treasurer. nance. 

Nevada...... Seanetary ofetmhes|..-do......|....-dO..--..)......20-- ee eee wedoo.s...| Nei des teats: | Alaetee, (|) Nome. -.221-=- -- cee War 

road work. 
New Hamp- | Commissioner of |...do......| All oper- | Examination, | 20 days....| Road mainten- |...do......|...do......) 5ame as| TDo. 
shire. motor vehicles. ators, an- all operators. ance. registra- 
nual. Jan. tion reve- | 
; ues 

ew=rersey.. .|....-d0...........|..- QO. oe cslss. eee. 22.|....-d0........| RG ROC- |-.-.- Ome mee see ee Oe sacl +. AI ele ee io. ....| Statmyevand 
ity: 15 1 ipa @hone Wis 

davs. , hiclecom- 

. | — mission. 
New Mexico./Secretary ofstate..|...do......| None.......; Must be 14 | 60 days...) Net State and | 50 percent | 50 percent | None...-...) Statute and 
. years old. | county road net. net. ! ; local ordi- 
work. | ianee. 
Be Wer Ork-.)-...-dO..-..0....4 Annual, | All oper- | Chauffeur, ex- | Reiproc- | State and lozal | 50 percent | 50 percent | Maintenance Stayute, State 
Feb. 1. ators, an- amination. ity. / road work.! 2TOSS. gross. of State highway com- 
| nual, Feb. roads. m ssion, and 
rie loca  ordi- 
| awanilec. 
i North Caro- |....- oe ee Annual, | None.......| Must be 16] Reciproc-: Net to State | Allnet.... None ss sz None.......| Statute and 
it lina. July 1. ' years of age. ity to60: road mainte- local ordi- 
tf ; davs. : Nance. nance, 
r ror ti D g- |... Ome aac Anna) | 22.2: OMAR nade Remys.S 5 Nolimit..); Net to State |Two-thirds One-third |....- doit Do. 
H kota. Jan. 1. and county of net. of net. 
i road work. 7 ‘ 
u MOMS... 2j-2 25 Os. co 3 _.-dow.....| Chawifeur, | Chautieur, ex- |...do-.....' Net to State | Allnet....) None...-../..... do...-..| Statute, State 
if annual,| amination. road fund. | highway de- 
Jan. 1, a partment, 
ce and local 
i ! : ordinance, 
Oimetiome...' Waartinent of |..-de......| None...-....|..-.....-....... wiitiemiempe- | 10 perscentap- | clil........|.-..-..--.-. ol See een Statute and 
| ighways. ity. propriated for local ordi- 
State high- | 1 FePTee. 
| | way depart- : . 
| ment; 90 per | 
| cent county 
| . road work. — , . 7 
Oregon....... | Soeretary ofstate.|...do....... Chautfeur, | Must be 18} 30 days....) Net to Federal- | Alimet....; None...... County road | Do. 
| annual, vears of age; , ald road work. | fund, | 
Janet. noexamina- | : | 
, | tion. ; : . i 
| Pennsylvania. State highway |...do.......|..--- oF ..... | Affidavits as | Reciproc- State and State- | ilies). do....... Certain ones | Do. 
‘ _ department. | to compe-i_ ity. aid road work. ! locally. 
tency. re 
: RhodeIsland.’ State board of enn aos All oper- | Examination, | Reciproc- | Maintenance | All net....)..-do....-.. | Same as reg- State board of 
f | public roads. ators, an- alloperators.; ity 10 State roads. | istration | publie roads 
a , nual from days. | revenues. | statute, and 
| | : date. | | local — ordi- 
L | ie nance. 
( South Caro-; State highway | Annual, |..............[................! 30 days....] Maintenance | 20 percent | S0percent | None........ (Statute and 
Vs lina. | engineer. ae highway <e- | local — ordi- 
| — partment and | | / lance. 
, : | county road 
| work. | 
South Dakota! Secretary of state ...do.......] All oper- | Must be 15 Reciproc- 85 per cent | None...... 85 percent |..... ae ) Do. 
| throughcounty | | ators, an- years old. | ity. county road | 
treasurer. | nual from work. | | 
| . ' date. | 








t : 
1 Does not apply to revenue collected within New York City, ons-half of which goes to the city general fund. 
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TABLE IV.—Administrative provisions in force January 1, 1919, affecting motor-vehicle registrations, licenses, and revenues—(‘onlinued. 
























































| Registration and licenses. | Revenues from registrations and licenses. | 
2, eS pe = | | 
| 
. | Proportion expended ; Revenues 
Renewals. ' for roads under su- from Trait 
. | , '  pervision of— fines and rate. 
State. Requirements Non- penalties regulations 
| Official or depart- -—---——| for operators’ | residents’ | sa, _ applied to | made by— 
; . . Applied to ; pp 
| ment in charge. » and chaul- exemp- | Sb — roads. 
) Operators’ | orc? ieonsks tions. State Local 
| Car regis- and GUES CUBES. nn" highway road 
| trations. | chauffeurs’ depart- authori- 
; licenses. ment. ties. 
‘enmesses.....| Stataganartment | Aaaniwal, |) All Op CP=" |g... 222 sO0'dayS....| LOBE seri cia ON eier |. 2... .. 2.8 Same “asreg-| Statute and 
i of highways Jan. 1, ators, an- State highway istration local  ordi- 
through coun- nual from department; -Tevenues. nance. 
i ty clerk. date. 90 per cent to 
county road | | 
: work. r F 
"WeRS. 2.2... State highway ...do....... Chauffeur, | Must he 18 | 90 days.:..| NettoStateand | 50 percent | 50 percent | County road | Do. 
| department annual, years of age. county high- work. 
through coun- Jame 1. way funds. | 
ty tax collector. 
(#ith......... | Secretary ofstate., Annual, |..... dje- No examina- | 30 days....| Motor vehicle | All nett...’ None......! None........ Do. 
Mar. 1. tion. registration . 
fund. | 
V Gianoli | ages. eee UO? cas. cceee Annual, » All oper- | Examination, | Reciproc- | State mainte- |...do....... eee, Ce ‘mea do Do. 
Jan. 1. ators, an- chauffeur. ity. nance fund, | | 
nual, Jan. 
i 
i : 
Virginia...... | Seeretary ofcom- ...do....... Chauffeur, | No examina-! 2 periods | Net mainte-!...do....... 3 ee ees OT caer Do. 
' monwealth. annual, tion. | of7days nance State 
Jan. 1. ' each. aid roads. | 
Washinzton.. Secretary ofstate Annual, | None........ Operators ; 90 days..... Net to perma- | None....... All net....| Same as reg- | Do. 
| through coun- Mar. 1 must he 15 ment highway istration: 
ty auditor. years of age, | fund for main- | _ revenues. | 
| | cHenees . tenance. 
21. 
West Virginia! State road com- Annual, ; Chauffeur, | Must be 14 |Reciproc- | Stateroadfund..| All........ None...... cs Do. 
mission. eae. annual, years of age. ity. 
July 1. : 
Wisconsin....| Secretary ofstate. Annual, | None........ Must be 16 Reciproc-| Net to State | 75percent. 25percent:..... do Do. 
i way, L. vears ofage.?; ity. highway fund net. °'- net. 
| and county 
| ; road work. ] 
W yori. ...'.. 28 De a: SUE Mer rene oe 0 eee Must be 15) Reciproc- | 80 per cent to | None...... | None...... ae ete tots! ' Statute. 
| years of age. ity to 90 county. | 
: days. ! 
| 1 

















1 To pay interest and sinking fun:] on $2,000,000 State road bond. 


ROAD AND BRIDGE BUILDING 
AND MAINTENANCE FOR 1919 


In order to secure a basis for estimating the prob- 
able amount of road and bridge work which would be 
undertaken during the present season by the State 
highway departments and the local subdivisions, a 
questionnaire was sent by this bureau to each of the 
several State highway departments. Faivly com- 
plete replies have been received from 20 States. 
As these States are distributed fairly well over the 
entire area of the United States, it would seem that 
they would serve as a reasonable basis for estimating 
the probable read and bridge work which will be 
undertaken during the present season. These esti- 
mates indicate a total expenditure of $385,000,000 
or $110,000,000 above the average expenditure of 
the years 1916 and 1917. The expenditures are 
classified as follows: 


Work by or under State highway departments. 


Construction under contract, 5,000 miles. ........- $45, OOO, OOO 
Construction ready for contract, 4,000 miles........ 30, 000, 000 


Construction contemplated, 16,000 miles. ........- 100, 000, 000 
Maintenance, 200,000 miles... 60, 000, 000 


as 


Local road and bridge work by counties, townships, and districts. 


Gretna; TOUO TN... oc ke $100, 000, 000 
Maintenance, LOO,000 miles. . . 00, OOO, 0OU 


ee. ee ee we weet we wee wee ww 


? Drivers of cars operating for hire may be licensed by municipalities. 


The most striking feature in this table is the great 
increase in the amount of funds under the control 
or supervision of the several State highway depart- 
ments as compared with previous years. These 
funds in 1917 amounted to only $98,000,000 as 
compared with $235,000,000 for the present season. 
While a considerable portion of this increase is no 
doubt due to funds carried over from 1918, atten- 
tion is called to the fact that these estimates do not 
include the additional Federal aid appropriations 
carried by the amendment to the Post-Office Appro- 
priation Bill for the fiscal year 1920, which makes 
immediately available $50,000,000 of Federal funds 
and $75,000,000 which will become available July 1 
of the present year. It appears, therefore, that the 
total amount of funds from all sources, Federal, 
State, and local subdivisions, which will be available 
for work during the present season will be, in round 
numbers, $500,000,000. 


THRIFT 1S POWER 
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BUILDING AN ARIZONA PROJECT 





rFAVEMEeNT CHECKED AND PONDED FOR CURING. 


The Bureau of Public Roads recently received 
from J. W. Johnson, acting district engineer, a very 
interesting and illuminating set of photographs, 
which are herewith reproduced, covering the steps in 
the construction of a concrete road on Arizona Fed- 
eral aid project No. 2. This project extends from 
Phoenix to Temple, in Maricopa County. The 
photographs were taken by Clyde E. Learned, high- 
way engineer of this bureau assigned to district No. 3, 
and to show the various stages of construction in 
order. They also show the modern methods em- 
ployed and the machinery used. The road was con- 
structed of river gravel, the character of which is 
very well shown. ‘The subgrade was rolled and wet 
after being shaped by the road drag. In order to 
obtain a uniform wearing surface for the concrete 
road the subgrade was then scarified by the use of a 
harrow, after which it was wet down and rolled. 
The final trimming was done with a trimmer, and 
the surplus windrows were removed with shovels. 

One of the interesting photographs is that showing 
the method of turning the trimmer on an improvised 
turntable. With the final preparation of the sub- 
grade ready for the construction of the concrete 
pavement, is shown the method of depositing the 
materials for the concrete, with the concrete mixer in 
the distance mixing and laying concrete. There is 
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a close view of a mixer of the bucket and boom type, 
which was used on this work. It 1s shown in opera- 
tion, delivering and dumping a bucket full of con- 
crete on the subgrade. 

The concrete surface is prepared for finishing with 
a screed and the Macon roller and finisher, shown 
in operation, was used for finishing. <A close view 
is shown of the resulting surface after rolling. On 
each crossing of the roller it was advanced 2 feet. 
Hand-floating was done by laborers along the sides 
after the operation of the roller and before belting. 
This view also shows the portion of the pavement 
which has been belted and that which has been 
rolled. 

The finishing belt was then employed with the 
resulting surface. On the second passage of the 


belt the men put the final finish to the surface by 


short strokes. On the third passage the men held 
the back edge of the belt down and slid it along 
without any riding movement. A rather novel split 
float is shown. This was used at the joints to insure 
an even finish on both sides of the joints, and conse- 
quently a smooth pavement. The expansion joint 
is seen extending above the surface of the concrete 
road. The concrete road is shown in its various 
stages of finishing. The method of curing adopted 
was that of curmg the pavement under water. 





Steps in the Building of an Arizona Project. 


BPR. [6659, 16667. 16663, [6671, 16666, 16672. 


(1) PIT IN BED OF SALT RIVER FROM WHICH GRAVEL WAS TAKEN. 
(4) USING SUBGRADE TRIMMER. 
WINDROWS LEFT TO BE REMOVED BY SHOVELERS. 


AND WETTING DOWN. (3) HARROWING SUBGRADE. 
TABLE. (6) RESULTS OF SUBGRADE TRIMMER. 


Dams were formed along the sides of the concrete 
pavement and transversely out of material from the 
ditches and shoulders frequently enough to insure the 
complete covering of the surface with water. This 
method is adaptable to roads in comparatively flat 
country, but would be somewhat difficult on roads 
of heavy grade. 


(2) USING LOG DRAG FOR SHAPING SUBGRADE BEFORE ROLLING 
(5) TURNING SUBGRADE TRIMMER ON TURN- 


BETTER. TYPE ROADS IN; Ure 


Utah's State highway department has planned to 
make use of the inereased Federal aid allowance 
which will come to that State under the provision 
made in the last Post Office appropriation act by the 
construction of a higher type of road instead of an 
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Steppe in the Buildiage of an Agizona Project. 


BPR. 16669, 16670, 16668, 16674, 1666!, 16665. 


(1) THE FINISHED SUBGRADE. 
ING STRIKING OFF. 
(6) ROLLING PAVEMENT. 


increase in the number of projects. This will give 
not only more satisfactory roads but greatly cut 
down the cost of maintenance. Utah is to spend all 
her Federal aid allowance on the State highway 
system authorized by the legislature. 

As originally established this system included 
3,600 miles of road, which would cost the State 


(2) WINDROWS OF MATERIAL ON SUBGRADE AHEAD OF MIXER. 
(4) USING PLOW-HANDLE TYPE OF STRIKE BOARD. 


(3) SIDE CONCRETE MIXER SHOW- 
(5) USING ROLLER, EXCESS WATER BEING REMOVED IN FRONT. 


about $1,400,000 annually for maintenance alone, 
if constructed of the lower type first planned. At 
the session of the legislature just ended an act was 
passed eliminating 1,200 miles from the State system 
and returning 1t to the counties as county roads to 
be maintained by the counties. The act provides for 
a tax levy by the counties for maintaining the roads. 





Steps in the Building ot an Arizona Project. 


BPR. 16664, 16673, 16656, 16668, 16662, !6660. 

(1) RESULTING SURFACE AFTER ROLLING. 
BELT. (4) USING NEW TYPE OF HAND FLOAT AT JOINTS. 
CHECKING OFF FOR CURING BY PONDING. 


This leaves about 2,400 miles in the State high- 
way system, to be improved by the joint use of 
State and Federal funds, and the increased amounts 
available will be used to construct the higher type 
road decided upon by the highway department. A 
tentative plan for the expenditure of the Federal 
aid funds available for the State, prepared by Com- 


(2) HAND FLOATING ALONG SIDES AFTER ROLLING. 
(5) A DAY’S RUN; 530 FEET OF 18 FOOT PAVEMENT, WITH A 24-MAN GANG. (6) 


(3) FIRST PASSAGE OF FINISHING 


missioner Browning, shows the expenditure of 
$5,682,000 on 25 projects, having a total mileage of 
about 1,030. Half of the cost will be Federal aid. 

The legislature at the recent session provided for 
the issuance of $4,000,000 of road bonds, so that 
ample funds will be available for the State’s coopera- 
tion on Federal aid projects, both postand forest roads. 
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BUREAU OF PUBLIC ROADS IN THE WAR 


T THE time the United States entered the 
war there were on the rolls of the Bureau of 
Public Roads 189 male employees. Of this 
number, 81, or 43 per cent, had entered the military 
service when hostilities ceased in November. One 
female employee of the bureau entered the naval 
service as a landsman. Of the total number who 
entered the military service, 23, or 12 per cent, had re- 
turned to the bureau up to the close of February, 1919. 
A list of those who entered the military or naval 
service from this bureau follows: 




















Name. Position with bureau. 
Alderman, E.8.1...... eee Te ciee ay engineer. 
Angwin, Henry R.......... Hine Highw ay bridge engineer. 
AEDY. Welleeiun......----.2-. Barn architect. 
Aemers, Qiacy O4............-.. Junior drainage engineer, 
earoWaetiamy f1.....-....... Senior drainage engineer. 
Batre tramk O...........-.... Junior drainage engineer. 
Eamfom, Ware, jr... .........-- Computer, 
Maomiter, Jiertr.......---...-.-- Senior drainage engineer. 
Beebe, Lawrence L...........- Assistant mechanical engineer. 
oO i Civil engineer draftsman. 
Booth, Walter B.........-. ....| Junior drainage engineer, 
Boyd, Geerue R..............-- Senior drainage engineer, 
Boye, Gm.’ ...........-. Laboratory assistant. 
Brown, RovertA...........-..- Superintendent road construction. 
Brewm, Willsom....-.....-....- Clerk, 
Chambers, Joey L........-..- ...| Junior drainage engineer. 
Chapman, John H...........-- Clerk. 
Ciivere, Cl ..........-....-- Highway engineer. 
Caomort, WAllisgh.?.........-.-- Drainage engineer. 
Diesem, Harry Custer.......... | Irrigation engineer. 
Dunn, Albert C.l.........------ Highway engineer. 
Eason, Frank G..............-- Senior drainage engineer. 
Waiowank, HW. S.!.........-.-.-.. Senior highway engineer. 
Wipes) At... -.-25~-------| Accountant. 
Gray, Bernard E.!............. Engineer-economist. 
Geagory. Wie. B.........-..-2. Irrigation engineer. 
Harrison, Robert H......-..... Highway engineer. 
Hawseh, Raymond!............ | Laboratory assistant. 
Pe). WS ee. ko Senior drainage enginecr. 
Haynes, Carlos 8.1! .....-..| Architectural draftsman. 
Helmiek, DawiS.2.............- Junior drainage engineer. 
Heouer, Ym l............ .-| Junior highway engineer, 
Higeines, Eiolwert L..........-... Chief of survey party. 
Hutchins, io Assistant in irrigation economies. 
Jetirey WeauiN............--.- Junior highway engineer. 
Jones, ete eee Drainage engineer. 
Kidder, |. 1) ares Assistant irrigation engincer 
Kirshmer, Melee ce. ce eee ... Drainage engineer. 
Keeldmeter, |. (i.............--- ) Clerk. 
[pamae, Abert L.......----.. .--! Junior drainage engincer. 
Levin, a Clerk. 
Lewis, Ric (el): Assistant chemist. 
Vegetyogonm \)....... ... -.- Clerk. 
Losh, i hr Senior highway engineer. 
leer... .-- ---.--- 2-2-5 Clerk 
Lynch, 450) 1 Senior highway engineer. 
Lyons, Eorwemell. ...... 2.5. _ Junior highway engineer. 
Neeley WV Ae... - ee | Senior highway engineer. 
McCarthy, TWermeet........-- | Assistant irrigation engineer. 
Miguvilla; VascO.......-.--.--=% Clerk. 
Menikheim, ona =.=. ..---- Do. 
Miller, C. - aa Draftsman. 
Dilles, rank S........---...-6/ Clerk. 
Moorefield, Coo?) a Senior highway engincer. 
Moorehead, eM... --.----- Clerk. 


tl Pa 


Senior highway engineer. 
Munger, 0) Clerk. 





Nels@mpebest K)}........-..---- Do. 

Osterhoudty Perey J........-.. Do. 

Pamicswerr ir .’..........------+- llighway engineer. 

Pearson, Roderi ic!.._.......... Junior highway bridge engineer. 
Petrée, ee ee, Ee i ae 

Phillips, Cia i. .-—————e Do. 

Powell, ‘OrmemiN:...........-..+' _ Highway engineer. 
Proudley, Charles Barl!....... Laboratory assistant. 
Radeout, Powey A.*............. | Junior highway engineer. 
Rhodes, View ti ..... fer. _ Senior highway enginecr. 
opwer, C@rl..................! Assistant irrigation engineer. 
pemuylen, J.T ...........-..... mips highway engineer. 
Dieecs, JOmir i ...-..........-.; Do. 

l@ight; Mewmlben 5b............. Assist ant irrigation engineer. 
Sloan, William G...........-.- Drainage engineer (irrigated lands). 
Smee, GME as... . --.-.-.-- Junior drainage engineer. 
Stanley, Wee Wwe... .-...---. | Senior irrigation engineer. 
Stirton, James C. ee ' Instrument man. 

Sweetner, Charles H........... District engineer. 
TobingJamesd ._... oe _ Engineer economist. 

Tome, Raymaond h........ ...-| Senior highway engineer. 
Wma, Vi PD ... .-.....-. | Do 

Whittle, G veorge ees Highw ay bridge engineer. 
Woolf, Donald O.1............-- | daeioemeie y assistant. 





1 Returned to the bureau prior to Feb. 28, 1919; 
2 Distinguished service cross. 


The distinguished service cross was won by four 
men and an equal number made the supreme saeri- 
fice. Thus the service flag of the bureau contains 
77 blue and 4 gold stars. 

Perey A. Rideout, who occupied the position of 
junior highway engineer with the bureau and who 
was appointed as a private and promoted to first 
heutenant, was killed in action on the Verdun front, 
lrance, Osea: 8, 1918. The distinguished-service 
cross was seem to him posthumously. 

H. EK. Petree, who was a clerk in the bureau, went 
into the aircratt service as a private, Was promoted to 
first lieutenant, and killed while making a flight 
back of the German lines on September 26, 1918. 
Official investigation discloses Lieut. Petree as 
one of the outstanding heroic figures of the war. 
Freneh spectators of the air fight in which he met 
his death declare in affidavits that Petree alone 
engaged seven enemy scout planes back of their 
own Imes. The investigating officer reports as 
follows 

First Lieut. Harris E. Petree, pilot, One hundred and thirty- 
ninth Aero Squadron.—Killed September 26, 1918, near Delut 
(15 kilometers southcast of Longuyon), and buried in the village 
cemetery at Delut. Jieut. Petree, according to the village 
people, single-handed attacked seven German scout planes 
over their own field, which was near Delut and far inside the 
German lines. In the combat which lasted one hour, Lieut. 
Petree had many opportunities to escape, but he returned again 
and again to the attack until he finally was shot down. Lieut. 
Petree myst have known the final outcome of the battle, but he 
refused to retreat. He chose to die fighting. He is the hero of 
the war to the village people of Delut and has made the name 
of an American the symbol of courage and fortitude among these 
simple French folk. Lieut. Petree’s papers, watch, and 165 
francs were taken by Kommandatur Nicolai, of Thuringia, 
Prussia. The German squadron was at Marville. M. Jules 
Vivier and his daughter, Madelaine Vivier, buried this aviator 
and promised to take care of his grave. We promised them that 
his parents would make fitting recompense. 

According to Maj. Augstrom, commanding the 
One hundred and: thirty-ninth Aero Squadron, 
recommendation will be made for the award of the 
distinguished-service cross posthumously. 

Willis E. Comfort, who was employed in drainage 
investigations as a drainage engineer, was ap- 
poimted as a lieutenant with the first expedition to 
be sent to France in 1917. Later he was promoted 
to captain and was killed in action near Soissons on 
July 18, 1918. The distinguished-service cross was 
awarded to him posthumously. 

William Brown, who held the position as auditor 
in the district office at Portland, Oreg., was called 
for service in June, 1918, and died of an influenza 
attack at Camp Meade, Md., in October. He was 
a member of the 154th Depot Brigade and held the 
rank of private. 


ROAD WORK. 


Eighteen engineers were detailed by the Bureau 
to prepare plans and supermterd the construction 
of roads in the 16 national army cantonments and 
one guard mobilization camp located as follows: 


| Camp Custer, Battle Creek, Mich. 
Camp Grant, Rockford, Ll. 
Camp Pike, Litile Rock, Ark. 
Camp Dodge, Des Moines, Iowa. 
Camp Funston, Fort Riley, Kans. 
Camp Travis, San Antonio, Tex. 
Camp Lewis, American Lake, Wash. 
! Camp McClellan, Anniston, Ala. 


Fer ete a aa 
Canin Dix, Wiiehtstowiny en. J. 
eS 
Se tern 
Camp Sherman, Chillicothe, Ohio. 
Camp Taylor, Louisville, Ry. 

These men were assigned in July, 1917, and the 
period of their assignments varied from three months 
to a year or more. The total construction planned 
and supervised by these engineers aggregated several 
hundred miles and included practically all of the 
common types of construction from sand clay to first 
class bituminous surfaces and concrete roads. 

Tn addition to this work other activities in road 
construction not heretofore separately mentioned 
were as follows: 

Roads were planned and their construction super- 
vised for the Marine Corps, at Quantico, Va., and 
for the Bureau of Ordnance at the Edgewood Arsenal, 
Gunpowder, Md. 

Roads were planned and their construction super- 
vised outside of cantonments, usually from the 
cantonment to a city in the vicinity at the following 
places: 

Alexandria, Va., to Camp Humphreys. 

Alexandria, La., to Camp Beauregard. 

Little Rock, Ark., to Camp Pike. 

Columbia, 5. C., to Camp Jackson. , 

Spartanburg, 5. C., to Camp Wadsworth. 

Greenville, 5. C., to Camp Sevier. 

Petersburg, Va., to Camp Lee. 

Anniston, Ala., to Camp McClellan. 

Several of the above projects were carried out in 
cooperation between the Federal Government and 
the State highway departments under the Federal 
nid road act. 

One engineer was loaned to the United States 
Housing Corporation as consulting engineer on roads 
and streets necessary in connection with housing de- 
velopments. This assignment was made in July, 
1918S, and the engineer gave his entire time to the 
work until shortly after hostilities ceased. 

One highway enginecr was detailed to assist the 
lumergency Fleet Corporation in planning roads and 
streets in connection with shipyard developments. 
Ile gave his entire time to this work from March 5, 
1918, until shortly after the cessation of hostilities. 

MAP WORK. 

Complete and detailed highway maps were made, 
utilizing as far as practicable topographic sheets of 
the United States Geological Survey, covering all of 
Maryland cast of the meridian passing through 


Washington, all of the coast counties of New Jersey, 
and all of Florida south of Jacksonville. These maps 
were delivered to the Corps of Engineers. In addi- 
tion to these detailed highway maps, the principal 
highways in a zone extending from Boston to New- 
port News, through New York and Washington, 
were plotted on topographic sheets for the use of the 
Geological Survey in the preparation of aeroplane 
maps. Detailed route maps were prepared covering 
the Army truck route from Detroit to Baltimore, 
this work being done in cooperation with the United 
States Geological Survey and the Corps of Engineers. 


DEVICE FOR TESTING EXPLOSIVES. 


At the request of the Frankford Arsenal, Phila- 
delphia, this bureau worked on a device for testing 
the power of explosives with the idea of obtaining 
an autographic record of the force and speed of the 
explosive. 

PAGE IMPACT MACHINE. 

Our large Page impact machine was borrowed by 
the American University for research work in con- 
nection with high explosives. At the present time 
impact machines of the type employed by this bu- 
reau are now being used in practically all of the 
arsenals throughout the country in their routine 
investigations of explosive materials. 


COOPERATION WITH THE U. S. SHIPPING BOARD. 


In cooperation with the concrete ship department 
of the Shipping Board, the testing laboratory of this 
bureau was requested to make several series of tests 
in order to obtain desired information looking to 
the safer design of reinforced concrete ships. The 
tests are described as follows: 

Bond tests.—In view of the uncertainty of the pro- 
tection of the steel by the concrete against the action 


of salt water, tests were made with bars protected 


with various kinds of paint coatings and metal coat- 
ings to determine (a) the protection offered by these 
coatings against corrosion, and (b) the effect of the 
coatings on the bond strength. Some 24 coatings 
were tested, involving about 250 specimens. 

Shear tests.—In the design of a concrete ship the 
shear stresses are very high, and in order to use as 
little steel and conerete as possible it was necessary 
to use a very much higher unit stress in shear than 
in ordinary reinforced concrete construction. As 
no test results were available to indicate what would 
be a safe unit stress to use with the exceedingly rich 
mixture of concrete, it was necessary to make a 
number of beam tests to determine this point. A 
series of tests made at this bureau involved 12 
beams in span length from about 5 feet to 10 feet. 
The materials were supplied by the Shipping Board. 

Pouring tests.—Because of the extremely thin walls 
containing a large percentage of reinforcing steel, it 
was necessary to determine how best to pour the 














concrete so that it would entirely surround the steel 
and form smooth surfaces and yet be of dry enough 
consistency to produce the densest possible concrete. 
A specimen resembling the shell of a conerete vessel 
was made up and concrete was poured into the form 
and the form rapidly vibrated by hammering the 
sides. The forms were later stripped off and’ the 
specunen observed. The first method of pouring 
was a complete success and no further experiments 
were necessary. 

Concrete bulkhead specamens.—Assistance was given. 
to the Bureau of Standards in the pouring of a large 
reinforced concrete specimen designed to resemble ¢ 
concrete bulkhead for use in producing water-tight 
compartments in steel vessels. This specimen was 
18 feet high and 6 feet wide. During the pouring, 
measurements were taken of the pressure exerted by 
the concrete against the forms, using the soil pressure 
cells designed in this bureau. 

Pressure of concrete against forces.—This series of 
tests was started in order to determine the pressures 
exerted by concrete poured so as to fill the forms at 
different rates. This information is useful in facili- 
tating the economical design of the wooden forms. 

Bonding of new concrete to old concrete.—There are 
many places in reinforced concrete ships where the 
concrete can not be poured continuously, but where 
it Is necessary to jom the old concrete to the newly 
poured concrete with as strong a bond as possible. 
A number of different methods for obtaining a strong 
bond were investigated. 

Manufacture of strain gauges.—In connection with 
tests made for the Shipping Board at other labora- 
torics, it was necessary to have instruments that 
would register exceedingly minute changes in length. 
At the request of the Shipping Board, this Bureau 
made three such test instruments after designs fur- 
nished by the Shipping Board. The Invar steel for 
the sides of these instruments was furnished by the 
Shipping Board, as were also the Amos dials. These 
instruments are proving very satisfactory. 


UNITED STATES HIGHWAYS COUNCIL. 


Origin and organization.—In the last week in May, 
1918, the Secretary of Agriculture wrote to the Seere- 
tary of War, the Director General of Railroads, the 
Fuel Administrator, and the chairman of the War 
Industries Board, suggesting that each designate a 
representative to serve jomtly with a representative 
of the Department of Agriculture in the handling of 
street and highway problems during the period of the 
war. In response to the Secretary’s suggestions, 
representatives were designated to serve for the War 
Department, the Railroad Administration, the Fuel 
Administration, and the War Industries Board. 
Later, upon the egestion of the council the Director 
General of the  nited States Employment Service 
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named a representative of that organization to serve 
with the council. 

The members met on June § and organized as the 
United Highways Council. It was decided at that 
meeting to take over the cooperative arrangements 
which were already in operation between the Office 
of Public Roads and the Capital Issues Committee 
relating to highway bond issues, and between the 
Office of Public Roads and the Fuel Administration 
regarding the distribution of road ois, asphalts, and 
tars. 

Purpose and policy of the council.—The purpose 
and policy of the council were set forth im an an- 
nouncement issued by the council June 20, explain- 
ing the functions of all Government agencies so far 
as they related to streets and highways, so as to 
eliminate delays, financial loss, and uncertainty in- 
cident to the handling of street and highway ques- 
tions with each Government ageney in turn. The 
pohey of the council was more fully set forth in 
Bulletin No. 1, dated August 5, which urged the 
restriction. of strect and highway work to the most 
essential needs and outlined the character of the 
work the council would be disposed to recognize 


favorably. This bulletin was followed by Bulletin 
No. 2, dated August 27, explaining the policy of 


procedure as to petroleum, asphalt, and tar products 
for highway work; and by Bulletin No. 3, dated 
September 23, dealing with highway bridges. Letters 
were sent from time to time to the State highway 
departments further explaining policy. 

Procedure of the council.—It was provided at the 
outset that application for approval of highway and 
street work should be submitted through the respec- 
tive State highway departments to the council on a 
prescribed form, known as ‘“H. C. 3,” and that ap- 
proval of the council should be by minute and the 
issuance of formal notice of approval by the secre- 
tary of the council. To expedite the handling of 
individual applications a subcommittee was formed 
to meet daily for the purpose of taking initial action 
on applications, which initial action was later subject 
to confirmation either by the council in full meeting 
or by the member of the council not present at the 
subcommittee meeting whose department was di- 
rectly concerned. Two representatives of the Office 
of Public Roads also served as a subcommittee, 
passing upon applications for approval of bituminous 
materials for highway maintenance. Permits were 
issued by the Fuel Administration to carry out the 
findings of the council as to oils, asphalts, and tars 
for highway purposes, and the War Industries Board 
issued Circular 21, dated September 3, in which it 
was set forth that highway projects approved by 
the United States Highways Council needed no 
further license, permit, or priority. The Railroad 
Administration, by Car Service Circular No. 13, dated 


May 24, just prior to the actual formation of the 
council, recognized the recommendations of the rep- 
resentatives of the Government agencies holding 
membership on the council in the granting of cars for 
the transportation of highway materials. Thus was 
established the coordination of the various agencies 
eoneerned. The cooperation of the United States 
Employment Service brought to the council effective 
cooperation in connection with the important cle- 
ment of labor. 

Work performed.—From the first mecting, June 8, 
to the last, Deeember 31, 1918, the full couneil held 
27 meetings and the subcommittee 112. These 
meetings were in addition to the service rendered by 
the subcommittee of the Office of Public Roads. 

Applications for approval, including those which 
had been submitted to the Office of Public Roads 
prior to the establishment of the council, reached a 
total of 7,307. Many of these were considered sev- 
eral times by reason of requests for reconsideration, 
or of requirements by the council for further mfor- 
mation, so that the total number under considera- 
tion aggregated 9,712. No statement as to the 
exact number of approvals or disapprovals can be 
viven, as many cases were merely deferred and not 
disapproved, others were conditionally approved or 
disapproved, others were reconsidered, and still 
others were affected by an amendment issued Sep- 
tember 26 by the War Industries Board to Cicrular 
21, permitting the completion to November 1 of 
projects substantially under way. Still other proj- 
ects were pending at the time the council ceased its 
activities, and in consequence it 1s impossible to 
segregate those applications which might be con- 
sidered as definitely disapproved. A quantitative 
table dealing with the materials, transportation, 
and funds involved and showing such proportion as 
had been definitely approved has been prepared, 
however, and is submitted, as follows: 











TABLE I. 
Item. | Wit. | Requested. | Approved 
Camtalissued }..20....2--- eee Dollars. 22.322 $19, 538,075 | $7,334, 82! 
Pe ence cae ce sss cece ens | Galions....... 68, 280,491 | 44, 269, 826 
(io. Ue do........) 56,608, 832 | 53,533, 441 
Asphalt............-..--.--22-++-200e5- 0) Se 190, 207 159, 475 
20S oe tne ove. 3 EDI 6. tele © 5,657,390 | 2,139, 76% 
Bier....... ae Se Pee ‘ 7PHOUSaNGS.a<. 109, 125 52, 239 
Steel: 
Sid). are Pounds. ...... 10, 663, 250 694, 820 
Reinforcing. .... re ee ea Daas ee | 22,281,275 | 3,231,301 
Crushed stone........... ............. Tons........., 3,639, 819 | 1) 827,795 
ORIEN once - - ~ x nose eee ee tor eee 1, 204, 552 432, 707 
Sand and sereenings...... faced ons |.....do........| 2.916.481 | 982,479 
ol ee a) eee 520, 152 250, 428 
Corrugated LPOTMCUNMEEES...- 552+ Sees Linear feet. - 7. 107, $15 23, 704 
PERE MRRNNEE. sd ins eee oeiw Sle ct es do: jaa 1p4, 102 43, 588 
Pipe: 
VIGEMC Meta. <. .. . c eke e ee eee ene area Ce 2,165, 419 99, 699 
OP Sin 00 go)d | es Oa act: 47,052 43,740 
[ene eet ke ce Fect (B.M.)..} 5,530,196 | 1,651, 635 
Giamite Dlegks:. ..-...-... 2. sen dene POC a fener 1, 420, 500 156, 500 
MiSeememmeOnS .... 2....6.. 20k eee eee ONS: .o22 ae 123, 206 49,513 
Cars: 
Opem@iep............ ee cae Cars 55, 059 26, 361 
(ore. -- eee Ose 8,543 | 3,376 
TR on - alieie sc os Cees pes sc MO. - as 3, 705 B05 








! Includes applications acted on by Bureau of Public Roads prior to forma] 
organization of United States Highways Council, requested $28,748,084, approved 
$3,114,881. The Capital Issues Committee has jurisdiction and the council 
served merely as an aid to the committee. 

The approval of the council obtained for highway 
purposes the equivalent of 99,000,000 gallons of road 
ous and tars and 159,475 tons of asphalts at a time 
when serious doubt existed as to whether any sub- 
stantial amount of bituminous material could be 
made available for street and highway purposes. 
In other words, critics of the council might bear in 
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mind not so much the negative action of the council 
as its constructive help to highways in securing a 
vast amount of material which might otherwise 
have been difficult to obtain. It is further worthy 
of comment that in the matter of railroad cars no 
action by the council restricted in the slightest 
degree the opportunities of shippers to obtain cars 
from local railroad companies. The requests, there- 
fore, that came to the council for cars were for 
constructive ald rather than for approval. Through - 
the activities of the council more than 30,000 cars 
were obtained for highway purposes. This number 
constitutes a distinct net gain to highway needs 
over and above the supply which the local railroads 
were able to furnish of their own accord. 

The restriction of highway work undoubtedly 
served to provide for the most worthy projects such 
materials as were available and to bring about on 
the parts of the States, cities, and counties a much 
more thorough sifting of the various projects com- 
prised in this form of pubhe improvement than 
would otherwise have been possible. Had the war 
continued this conservative and selective considera- 
tion would have become more and more useful and 
necessary, even though it might have been desirable 
to change the method in which the work of the 
council was conducted. 

Cost of actunties.—On account of the facilities 
made available by the office of public roads the 
active work of the council was largely conducted 
and most of the quarters, personnel, and equipment 
furnished by that office. A summary of the cost of 
the handling of the applications received is shown in 
the following table: 

TABLE Il. 


(Number of applications, 7,307.) 























‘Cost per 

Feature. Cost. | appli- 
| cation. 

RGSS TT y entry’ s,s os ce Sees bs 2 24 oo eee $1, 220. 87 $0. 17 
TROCORGS OR AMNEOT oie. 0 «= nijennce 40 oe ee eee ae 1, 095. 39 als 
Correspondence and Supervision ....................-.--..-.| 2, 284. 30 | 31 
PCRs ANG AUGICO ... . 2s 2. 5 eee 2 ee i 2,205. apo 31 
Executive....... SS Ss vy 4b Sa «5 = calle ees cae 2, 363. 20 | 32 
ACLUENIStHANLOL. 7.5, Sosa nel eee 2 ; 1,084.53 | 15 
10,333.65 ' 1.41 








Records and papers, all applications, correspond- 
ence, statistical records, announcements issued, and 
forms used have been arranged in orderly manner 
and are fully segregated on the record of the Bureau 
of Public Roads. These papers will be kept a rea- 
sonable length of time for such disposition as may 
be ordered by the personnel of the council, or by 
the Secretary of Agriculture. 


COOPERATION BY STATE HIGHWAY DEPARTMENTS. 


The patriotic and thorough cooperation extended 
{o the couneil by the respective State highway 
departments served to render the activities of the 
council effective throughout the entire Nation with 
remarkable promptness and completeness. The 
State highway departments lost no time in com- 
municatng with the various counties and munici- 
palities and in making the policy of the council 
thoroughly understood. The State highway depart- 
ments passed conscientiously upon the various 
applications submitted to them and for the most 
part disapproved at the outset those projects which 
had no justification under war conditions. 
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FEDERAL AID STATE MAPS 


One of the most 
interesting, as well 
as one of the most 
valuable records 
which the Bureau 
of Pubbe Roads 
possesses is 1ts se- 
ries of large State 
maps, on which 
Federal aid proj- 
ects are entered as _ 7 | . i * nae 
theyaréapproved. | aa 2. - oo fev = =~ _— a a a 
The accompany- |e. = — oo) eae sae 
ing map of Minne- eo —/ * ™ aoe 
sota shows the 4 ae 
general schemc | Se me ee scl: 
used, except that [age Z nal 
on the maps them- 
selves the routes 
we colored yellow 
when the project 
statement is ap- 
proved, which 
color 1s changed |... | 
to red when the So rnaven 
plans are ap- - 
proved, and this 
in turn to black 
when the project 
is completed. : coal i e 
| The maps are |-*> wets. . ~~ os — - ' re a ae -)- POST Ort: MAP 
always available , Pee ae ET em ee 
for reference and | } 7 : | | | peal f aia a> D's fv 

quo invaluable sas | agi Mi Sg get BN Sig, “eenememirmern nero 

a means of show- oe ae oo a a ee — OO 

ing the relation |LS-eteega et oe » 2 eo ae or 


BLUE -€aR7iK : “Gter lt: a 
te TN WARSEGA 2 ae. 


| between the proj- | oa. J eal, 


ici = | cal es p oe il eT Ss: ’ see O ‘ Se \ eemin’ * : reed ea oe 
ects m each State. i ae i ae a ae a. 
r wie woe aa : bs a 2 - PeLS 135) b a aN 5 aor 
NOES + 





= een es ot wt. BF 
xe Twat & F Pree 3 n 


“OTTO WoOG @.attetioan 
r an 
ee: ey 


va ee 
write a 


ets BS ei Tg ae SS dex = 
ee ware eh ihe {4 . 
ee TANS GUAT ONT! + ar one oR ES 4 BabL na 4 < 
ler ea 


Indeed, one of the [gg ag a aie ees, ~ : ae 2 
facts which these eee a = wee o* 3 
maps already re- 
veal, is that Fed- 
eral aid is develop- 
ing systematically 
and that what have, at times, seemed to be important links in’ well thought-out highway 
hopelessly isolated sections of road are in fact systems. 





TYPICAL FEDERAL AID STATE MAP SHOWINC GENERAL SCHEME AND TENDENCY TO MAKE THE 
PnOve ot oie ORwwN | LINKS IN COMPEETE HIGHWAY SYSTEMS. 
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PENNSYLVANIA SEES END OF MUD AGE. 


By WM. C. SPROUL, Governor of Pennsylvania. 


AST fall T covered many miles of road in north- 
erm Cambria County in an automobile. The 
trip was a delightful one. The dirt roads were 

in splendid condition; but as we whirled along the 
highway I though of conditions when winter came, 
and in my mind glimpsed the sodden ribbon of mud 
that must come: with the rain and snow—a mud 
ribbon that would throttle trade, prevent neighborly 
intercourse, and cause tremendous monetary loss. 
I seemed to see mired automobiles, teams of tired 
horses steaming from the effort to get to market 
loads of produce woefully small because of road con- 
ditions, and as the Cambria County people with me 
in the automobile pointed out the glories of the 
countryside I could not help but wonder how long it 
would be before Pennsylvania awoke to the fact that 
its poor roads are a brake on the wheels of progress. 

A short while afterwards came the November elec- 
tion, and the people of Pennsylvania gave a majority 
ot 262,000 votes to the proposition to bond the Com- 
monwealth for $50,000,000 for road purposes. I 
knew then that we in Pennsylvania were nearing the 
end of the mud age. Since that time we have com- 
pleted our plans for Pennsylvania’s system of pri- 
mary highways—planned to give the State a network 
of north-south and east-west thoroughfares which 
will connect every county and, meeting the highways 
of other commonwealths at our boundaries, place 
Pennsylvania in communication with a multitude of 
markets and sources of supply. 








USE ROADS WHILE PAYING FOR THEM. 


In the work of permanentizing Pennsylvania’s high- 
ways we are being jomed by a large number of coun- 
ties. We have been promised many millions of dol- 
lars to be used in conjunction with our funds on 
State-aid highways, while the majority of counties 
in the State are also preparing to spend their own 
money on the construction of necessary laterals or 
crossroads, connecting our primary highways. The 
administration is particularly pleased with the wil- 
lingness of county commissioners to cooperate in 
highway construction. And we are pleased that the 
people themselves look at the proposition in such a 
broadgauged manner and are urging their county 
authorities not only to spend all available money 
possible for better roads, but to borrow money for 
construction. | 

It seems to me that the theory that we should 
have the use of our improved roads while paying for 
them is a proper one. We buy our homes and oceupy 
them while paying for them. We borrow money for 
the purpose of extending our business. We bond the 


State to pay for roads the use of which we have while 
paying the bills. A county bonds itself for road pur- 
poses, and the construction of better highways in- 
creases property values and lessens production costs. 

But it 1s important to remember that borrowing 
money with which to build roads which will have dis- 
appeared or are useless before the borrowed money 
has been repaid is an economic fallacy. When we 
buy home we expect—-we know—that the house with 
proper care will be practically as good as ever when 
we have finished paying for it. Under the construc- 
tion method planned by the Commonwealth the life 
of the roads will be much longer than the life of the 
bonds issued to pay the bills. It is important that 
construction by counties be of the same durable 
nature. Taxpayers are never averse to spending 
money when they know that] the return is 100 cents 
for every dollar expended. 





BAD ROADS A LIABILITY. 


During the next four years the Commonwealth of 
Pennsylvania will spend approximately $100,000,000 
for better roads, and we are going to have 
$100,000,000 worth of roads. Not only that, we are 
going to continue to have that $100,000,000 worth of 
roads for years after we have paid the bills, which is, 
after all, the most important thing to remember. 

Pennsylvania must not stop with that initial ex- 
penditure. It must continue to construct permanent 
highways until every hamlet and every farm is either 
on an improved highway or within a very short dis- 
tance of one. There are 10,235 miles of road in the 
State’s highway system—the system of roads con- 
trolled by the Commonwealth. There are approxi- 
mately 90,000 miles of roads of all sorts in Pennsyl- 
vania. The State is bearing the entire cost of con- 
structing the primary system. It asks that each 
county expend on secondary routes the money that 
it would have spent on primary routes had not the 
State shouldered the burden. 

The State of Pennsylvania has innumerable assets, 
and it has one liability which we hope soon to wipe 
from the slate—bad roads. 


HIGHWAY ENGINEERING COURSE. 


The regents of the University of Nebraska have 
been asked to institute courses of instruction in 
highway engineering in conjunction with the course 
in civil engineering. It is argued that road building 
in the State is Just now beginning and will continue 
for many years, and there will be a big demand for 
men trained especially for this line of work. 
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USE OF CALCIUM CHLORIDE AS DUST 
PREVENTIVE FOR GRAVEL ROADS 


By W. LEROY ULRICH, Superintendent Repairs, Connecticut State Highway Commission. 


ALCIUM chloride, used as a dust preventative 
on gravel roads passing through sparsely set- 
tled sections, has proven to be a very satis- 

factory treatment. The results obtained with sev- 
eral types of gravel roads under various climatic and 
traffic conditions, while differing considerably, have 
in each case justified its use. 

This material is a deliquescent salt which may be 
purchased in solution, in a granular form, or as a 
solid. It is most economical to purchase granular 
chloride. In this condition it may be applied dry, 
which is very advantageous in sections where water 
must be pumped to make a solution of proper 
strength. | 

This material is put up in metal drums, holding 
about 350 pounds per drum, and costs at the present 
time between $20 and $30 per ton at the point of 
shipment. The price varies with the amount pur- 
chased. The drums will be painted by the shippers 
without extra charge if requested. If this is done, 
material may be stored for future use in any 
reasonably dry place. If it is not done, the 
drums, being very light-gauge material, quickly rust 
out, exposing the chloride to the air, from which 
it immediately attracts moisture and solidifies, in 
which form it is very expensive to handle. If prop- 
erly sealed and handled, when the drum is opened it 
will roll out in the form of kernels about the size and 
appearance of popcorn. When spread upon the 
surface of the road it attracts and holds moisture, 
melting down and sinking into the surface, leaving 
it damp exactly as if it had been lightly watered. 

In order that this application may be most suc- 
cessful, the surface of the road to which the material 
is applied must be such that it will of its own nature 
assist the chloride in retaining the water attracted 
by it. For this reason any road which has previously 
been treated with oil, even of the lightest consistency, 
should not be treated with chloride. 

The surface of graded and gravel roads, as gener- 
ally constructed, conform almost perfectly to the 
requirements of this material. Specifications for 


these types usually require the addition of a certain 


per cent of clay or earth binder whenever the native 
material is dry and sandy. Graded roads are usually 
constructed in locations which do not warrant the 
use of a dust layer. Chloride may be used on mac- 
adam roads, but such treatments are not generally 
successful unless the trafic is too light to warrant 
the expense of bituminous covering or where local 
conditions make the use of such bitumtnous covering 
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objectionable, as in the case of some park drives. 
The most practical application for this matertal is 
upon the surface of gravel roads. 


DRAG ROAD BEFORE TREATMENT. 


In order to obtain the best results the surface of 
the road to be treated should be kept in shape by 
the use of a drag for about two weeks previous to the 
application of the material. This will sure proper 
cross section and a reasonably smooth surface for 
receiving the material. The application may be made 
by laborers spreading with shovels, but this is not 
satisfactory on Jong sections, as it is too slow and 
expensive. <A uniform distribution can not be ob- 
tained by this method. Any ordinary lime sower 
will spread the chloride, but it is economical to 
purchase the most practical machine for this pur- 
pose. This is one which has a double set of agitators 
and an adjustable opening to regulate the amount 
delivered. These machines may be purchased in 
different widths for use with a single horse or a pair. 

In making application with the use of horses the 
drums are distributed along the road at regular 
intervals, one at a point if a narrow machine Is 
used, and two if the wider. The necessary interval 
is determined by the amount of material to be 
applied. About 14 pounds per square yard Is neces- 
sary for the first application, which should he fol- 
lowed by a second treatment at 1 pound per square 
yard. The interval between applications depends 
upon the quality and condition of the surface on 
which the material is spread and the character and 
volume of the traffic carried. Under moderate 
traffic a good surface would not require more than 
two applications per year; under heavy traffic three 
may be necessary. The best results are obtained if 
the material is spread on the road after a rai, when 
it is wet, as a better penetration is obtaimed at this 


time. 
METHOD OF DISTRIBUTION. 


In making an application with a two-horse ma- 
chine with a spread of 10 feet, two drums are dis- 
tributed every 220 feet. This machine will hold 
the contents of two drums and after filling is run up 
one side and down the other and then up the middle 
of the road, stopping at the point where the next two 
drums have been placed. This applies a little less 
than 1 pound per square yard on each edge of the 
road and nearly 2 pounds on the center 10 feet. This 
method has proven more satisfactory than making 
an even distribution over the entire surface. The 


same method may be followed with the one-horse 
machine. 

In order to eliminate the necessity for the distri- 
bution of the drums, the machine may be hauled 
behind and fed directly from an automobile truck. 
Eighteen drums may be carried on a 3-ton truck, 
which, running continuously in one direction, will 
cover one width for about 6,200 feet. Three trips 
will complete the treatment “i this length of road. 
This has proven a little more economical than dis- 
tributing the drums and spreading with horses. 

During the handling of the material, all workmen 
should wear rubber boots, as the chemical action of 
the chloride is very detrimental to leather. It is also 
well to provide cotton gloves, otherwise the hands 
will soon become sore. The hoofs and hocks of the 
horses, which are working on the distributor, should 
be cleaned and greased night and morning. After 
the chloride is melted on to the surface of the road, 
it will not cause injury to horses or to automobile 
tires. 

SMOOTH AND DUSTLESS ROAD. 

Proper application of caletum chloride results in a 
smooth and practically dustless surface, making a 
road with almost ideal riding qualities. While not 
considered as a binder this treatment does toughen 
the surface, making it less liable to ravel. One of 
the greatest advantages of roads treated in this 


manner is the ease with which the resulting surface. 


may be maintained. All that is required is a light 
dragging at intervals in order to keep the surface 
smooth. On account of the moisture held in the 
surface this may be done whenever necessary with- 
out waiting for a rain. 

The surface of most gravel roads softens up in the 
spring when the frost is leaving the ground and the 
calcium treatment does not overcome this condition. 
The results in Connecticut show that the treated 
roads do not mud up any more than untreated roads 
of the same quality and not as much as roads of this 
quality which have been treated with a nonasphaltic 
oil. The continued use of chloride has an accumu- 
lative effect. After two or three years, with two 
applications per year, the effect of the material is 
plainly noticeable in the spring, after the road has 
settled. 

The cost of application of the material varies 
according to labor and local rates for teams and 
trucks. Durme the year of 1918, with labor at 
approximately $2.75, teams at $7.50, 3-ton trucks at 
$25, the cost of this treatment in Connecticut per 
square yard per year (two applications) has been 
$0.031, divided as follows: Chloride $0.026, han- 
djing and application $0.005. 
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WORK ON OHIO PROJECT NO. | 
RUSHED TO MOVE ARMY TRUCKS 


N August, 1917, the State highway department of 
Ohio submitted to the Federal Government a 
project (No. 1) statement for the improvement 

of the portion of the National Pike located between 
Zanesville and New Concord, in Muskingum County. 
The National Pike is one of the historic roads of the 
county, being the direct road between Cincinnati, 
Columbus, and Washington. In the early days it 
was used for communication and transportation be- 
tween Washington and the West. 

The national highway has been improved att 
modernized, although a great many of the old 
masonry structures remain and are in comparatively 
good shape. On account of its importance as a 
direct: route for trucks between Detroit, Cleveland, 
Columbus, Cincinnati, and other points west, to 
Washington, it has been kept in very good shape, 
with the exception of a few stretches. One of these 
unimproved sections was this section presented by 
the State of Ohio as'a Federal project under the 
Federal aid act. 

It was proposed at the time the project was sub- 
mitted to proceed with the work in the regular 
fashion, letting the work to contract after duly ad- 
vertising for bids. Early in 1918, however, the 
Federal Government advocated the early comple- 
tion of this contract in order to facilitate the move- 
ment of Army trucks and other war munitions east. 
The matter was taken up with Gov. Cox, of Ohio, 
and through the State highway department, with 
the approval of the Secretary of Agriculture, a con- 
tract was let on a cost-plus basis with a time limit, 
and a bonus for completion under this time limit, 
and a penalty for failure to complete within the time 
hmit. 

The length of the project was 13.63 miles, and the 
estimated cost nearly $500,000, on which the Federal 
Government agreed to pay $136,300 as its share of 
the cost. This Federal aid was the maximum 
amount allowed under the law at that time, namely, 
$10,000 per mile. The type of construction finally 
selected was a brick with a mastic filler on a sand- 
stone rolled foundation. The contract was dated 
the 22d day of March, 1918. Work was started 
about the Ist of May, 1918, and practically com- 
pleted about the latter part of October. It may be 
said that the entire 14 miles were completed.in ap- 
proximately six months. The cost was undoubtedly 
more than it would have been by the usual form of 
contract, but 1t was considered that the time gained 
was well worth the difference. 
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USE OF SAND CLAY FROM SALT 
FLATS IN SURFACING TEXAS ROADS 


By RICHARD H. PHILLIPS, County Engineer Aransas County, Tex. 


Hl MATERIAL heretofore used for road sur- 
facing in Aransas County, Tex, has generally 
been oyster shells in varying forms and condi- 

tion. At some points heavy shell were used, followed 
with coating of finer shell mixed with sand. At other 
points the final coating was partially disintegrated 
oyster shell, while at others the final coating con- 
sisted of small fine shell (other than oyster shell), 
obtained from banks thrown up on the beach. 

The best surfacing, locally obtainable, has been 
what is Known as mud shell from reefs out in Aransas 
Bay. This mud shell—that is, the particular mix- 
ture suitable for surfacing, consists of shell from one- 
fourth inch up to full sized oyster shells. The voids 
in this shell are filled with mud sand. This is very 
fine silica sand, the grains of which are coated with 
silt, which acts as a binder, and when the mixture is 
solidified under traffic a very firm road bed results. 
This silt, coming from the salt water of the bay, 
holds the moisture and adds to the binding quality 
of the mnxture. 

In times of very low water these mud shell reefs 
can be reached with wagons by building up a tem- 
porary road from mainland, but this renders the sup- 
ply uncertain. Resort was had to barges, the ma- 
terial being shoveled onto the barges at the reefs, 
and thence into wagons after the barges had been 
towed to the mainland. However, the demand has 
not been sufficient to provide steady employment 
for those equipped to deliver either by barge or 
wagon; hence it has been difficult to obtain deliv- 
eries when needed. | 

This condition led to a trial of material from salt 
flats adjacent to the roads, its composition being 
about the same as that part of the “mudshell” 
which filled the voids of the coarser material, 


SAND CLAY IN THE SALT FLATS. 


The deposits of sand clay in salt flats vary in com- 
position, but for use in road making enough silt or 
earthy matter must be present to form a film or 
coating to the grains of fine sand, so that when 
drained of excess moisture and compacted under 
trafhe it will form a uniform wearing surface. It 
develops that this material is primarily a mixture of 
Epsom salts and gypsum, with some impurities. 

The writer has not had at hand the means for 
making minute tests or analyses of this material, but 
the following has been noted: 

The deposits drawn from are located in what are 
known as salt flats, distant anywhere from 100 to 
3,000 feet from low water at the bay shore. 


Some seasons these flats are covered four to six 
months of each year with salt water, but most of 
them from which road material is obtained are cov- 
ered for only two to three and one-half months of 
each year. 

In the spring when these flats are becoming dry 
the salt crystallizing on the weeds and lowest points 
becomes quite noticeable. 

Local rains cover the lowest points with water and 
tend to dilute the salt content, but the surface of 
these flats soon becomes dry through evaporation. 

In some deposits the earthy content is a black 
silt, some dark brown, and other deposits are of a 
hight yellowish brown. While designated as sand 
clay from salt flats, the sand, as can be gathered 
from the above description, largely predominates. 

There is an excess of moisture in most. deposits, 
which generally drains out while being hauled to the 
road, leaving the mass in a suitable condition for 
spreading. This material, evenly spread, readily 
compacts under traffic. Any depressions that ap- 
pear are filled with shovels or by use of a blade ma- 
chine or a three-blade drag. 

When properly surfaced the top of the road is 
somewhat hke a sheet asphalt surface in dry weather. 

It becomes shppery in wet weather, and for that 
reason the crown should be made slight (not to ex- 
ceed 4 inch to 1 foot). If the proper attention is 
paid to maintenance and repair a slope of + inch to 
1 foot will be sufficient. 


WIDE SURFACING NECESSARY. 


The roads on which sand clay has been used were 
surfaced in varying widths, 10, 12, 14 feet and a 
small amount of 16 feet, none of which were wide 
enough. 

Vehicles, in passing, even on 16-foot widths gen- 
erally have their outside wheels off the improved 
surface, especially where the crown is steep. In 
such cases the wheels, in getting back on to crowned 
surface, break through the edges. This being fre- 
quently repeated, soon renders the entire road unfit 
for heavy hauling and makes exceedingly rough 
going for auto traffic, either light or heavy. 

To obviate this condition all roads in Aransas 
County designated as State highways and on which 
sand clay surfacing is to be used are laid out 24 feet 
wide with shoulders not less than 2 feet wide to be 
solidly rolled to same slope as the sand clay surfacing. 
This makes a clear width of 28 feet between curbs 
of bridges and culverts. 

With this width of traveled roadway the wear of 
the surface is comparatively uniform and more easily 
maimtained in good condition. 


o 

The data covering the use of sand clay m Aransas 
County can be somewhat summarized as follows: 

(a) Width of original surfacing varied from 10 to 
16 feet. | 

(b) Thickness of original surfacing varied from 3 
to 6 inches. 

(c) Foundation for surfacing: Some places used 
old traveled way (sandy loam), at other points 
eraded with slips or fresnos and dragged without 
rolling, at other points the surfacing material dumped 
on the swamp or prairie grass after the side ditches 
had drained the roadbed, the grass in the latter case 
providing a better foundation than where the road- 
way was newly graded. 

(2) The material was dumped without being 
evenly spread with the result that ruts and humps 
were numerous; some stretches were surfaced with 
material with scarcely any clay or salt content. 
Such stretches rapidly approached the condition that 
exists where deep loose sand is encountered. 


LAYOUT OF IMPROVED ROADS. 


The roadway for improved highways recently 
planned, especially that section of State highway 
No. 12 (Jefferson Davis Memorial Highway) between 
Aransas Pass and Rockport, has been laid out as 
follows: 

1. Width of surfacing 24 feet, shoulders not less 
than 2 feet between culverts, curbs 12 feet. 

2. Slope of crown 4 inch to to 1 foot. 

3. The old traveled road is not disturbed and 
where possible the additional width of subgrade is 
brought up to the level of that of the old road. It 
is found that the moist sand clay will form a close 
bond to even the most solidly compacted surface; 
hence, when the new surface material has been used 
on undisturbed portions of the old road, the latter 
is found to provide a foundation of the very best. 

4. Generally, the new surfacing is to be not less 
than 6 imches thick, but at some points where there 
is already an unbroken thickness of sand clay only 
cnough is added to brmg the top to uniform grade. 

5. In some sections there are a few stations where 
the grade of old road has to be brought up to estab- 
lished grade with material from the side. 

6. Surfacing material consists of selected sand 
clay from salt flats adjacent to the road, the haul 
varying from 4 to 2 miles. 

7. In some deposits there is from 1 to 6 inches 
clear sand on top. Generally there is sufficient clay 
present to admit of the use of 1 inch or more of the 
clear sand top, but in no case is any material allowed 
that will not properly compact under traffic or road 
roller when excess moisture is drained out. 


THE COST OF SURFACING. 


8. The cost of this surfacing has varied from 25 
cents to 423 cents per cubic yard for first }+-mile 
haul, including loading and unloading, and from 5 
cents to 73 cents per cubic yard for each additional 
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The spreading costs from 5 cents to 25 cents. The 
range in prices is due partly to care with which ma- 
terial was selected, the manner in which it was 
spread, and also the time when the work was done. 

Shipyard construction and other building activi- 
ties in vicinity of Rockport and Aransas Pass has 
tended to raise the price of both labor and teams, 
so that the maximum figures mentioned just about 
cover the cost at this date. Labor costs—that 1s, 
common labor—25 cents to 35 cents per hour and 
teams 55 cents to 75 cents per hour. 

9. Material has generally been loaded into wagons 
by shoveling, but at a number of points the condi- 
tions are favorable to use of the Maney four-wheeled 
scraper. ) 

10. The salt content in well-selected sand clay 
from salt flats prevents the surface from becoming 
unduly dry during the hottest seasons, and over- 
night sufficient moisture is absorbed to enable one 
to quickly distinguish roadway surfaced with this 
material from other portions surfaced with material 
from which the salt content is absent. 

11. Annual wear is estimated at about three- 
sixteenths inch, which is approximately 73.33 cubic 
yards per mile. Add to this amount, say, 50 cubic 
yards per mile for filling depressions that develop 
under traffic and figurmg the material at 75 cents 
per cubic yard applied, the maintenance cost for 
surfacing will run to about $100 per mile annually. 

12. When a county is able to provide the equip- 
ment, a motor truck of about 24 yards capacity pro- 
vided with a bed having four doors operated sepa- 
rately by the driver and a special type of three-blade 
drag will prove to be an economical method of 
keeping the roadway surface in first-class condition. 
In addition to this, use a suitable drag or road ma- 
chine promptly after rains to shape up the shoulders 
and ditches. An 8-ton roller will be a valuable 
addition to be used for compacting the shoulders 
and such portions of the roadway as may need 
attention from time to time. 

13. The sand clay surfacing is somewhat slippery 
in wet weather, but it should be noted that the most 
unsatisfactory condition obtains where the surface 
has been allowed to become filled with ruts and 
humps, and the latter along with a slope already 
excessive present a slope as great as 1 to 2 inches to 
the foot. If proper maintenance of the surface is 
observed and no greater slope than one-half inch to 
the foot is allowed it will be found that but little slid- 
ing will occur on a roadway 24 feet wide, such a 
width being sufficient for autos to pass at usual speed 
without having to swerve out of direct line. 





TREATING SLIPPERY SECTIONS. 


14. Sections which under traffic develop a slip- 
pery surface in wet weather will be benefited by 
using about 50 cubic yards of fine shell (either 





partially disintegrated oyster shell of size »; to 1 inch 
or fine shell other than oyster) spread evenly over 
the surface or use an equal amount of dry sand free 
from earthy matter. 

15. It should be particularly noted that the life 
and easy maintenance of a roadway surfaced with 
sand clay from salt flats are predicated largely on 
one condition, and that is the treated width should 
never be less than what is required for vehicles to 
pass without one or both having to get off the 
treated surface. 

Observation of the condition of various widths 
and with different treatments will show that the 
lack of width is the cause of rapid deterioration, but 
particularly true of sand clay roads. The wheels, 
in turning out, cut the edges and in returning grind 
off the edges still more and the raveling started 
spreads quickly to the surface farther in, with the 
result that any attempt to keep the narrow roadway 
in reasonably good condition takes more time and 
material than a roadway of proper width. 

16. The surface treatment of shell or sand clay 
roads with either hght road oil or heavy bitumen is 
not favored in this locality, and in no case has 
proven a success as far as the writer has been able 
to learn; that is, where the surface exposed to wear 
is composed of sand or shell bound with bitumen. 
Such treatment exhibits effect from abrasion as 
great as untreated sand clay from salt flats and it is 
more expensive to maimtain than an equally uniform 
surface free from pockets that wear rapidly when 
once started to ravel. 

17. The best bituminous-treated surface tried in 
this vicinity for dry shell road consists of a priming 
coat of about 0.3 gallon refined coal tar (about 1.15 
specific gravity), followed with a coat of about 0.45 
gallon refined coal tar (about 1.25 specific gravity), 
both coats apphed hot. 

The second coat to be followed with a layer of 
trap rock of size five-eighths inch down with two- 
thirds of the fines screened out, the amount of trap 
rock to be from 60 to 70 pounds per square yard. 
Occasional spots of bleeding to be blotted with clean 
dry sand, but in general the ceating of trap rock 
should be sufficient to prevent the tar from being 
picked up by wheels in traffic. 

18. The same kind of bituminous trap-rock treat- 
ment can be given the sand clay surface after a 
coating of fine dry shell free from earthy matter has 
been spread and ground into the sand clay surface 
by traffic. The sand clay surface without the dry 
shell will not allow sufficient bond of the bituminous 
trap-rock treatment. 
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GEORGIA TO USE FEDERAL AID 
FOR BUILDING PAVED ROADS. 


EVENTY per cent of the Federal-aid funds 
allotted by the Georgia State Highway Com- 
mission will be spent in the construction of 

paved roads, nearly all of which are to be concrete. 
That is the feature of action taken by the commis- 
sion on March 20. 

The highway commission sent notices to all the 
counties in the State that $1,320,000 of Federal-aid 
funds would be allotted to counties which were 
financially prepared to meet the necessary require- 
ments and to begin work promptly. The result was 
that representatives were present at the meeting of 
the commission to present claims for allotments. 
One county asked for $2,000,000, another for 
$1,000,000, and practically all for sums in excess of 
the amount received. 

In making the allotments the commission rejected 
a number of applications because counties making 
them had not yet begun work or had not made satis- 
factory progress on projects under previous allot- 
ments. Others were refused because counties pro- 
posed to raise the funds for meeting their obligations 
by bond issues and there was doubt as to the issue 
being authorized. 

The allotments were distributed to 32 counties and 
ranged from $6,000 up to $200,000. The largest 
were $200,000 each to Bibb and Chatham Counties 
and $100,000 to Colquitt County. All allotments 
were made conditionally. Each county was to have 
its project statement prepared and financial arrange- 
ments completed within 10 days. Kngineers were 
assigned for the various projects, with instruc- 
tions to begin at once the preparation of project 
statements. 


BIG PENNSYLVANIA PROGRAM. 


The present legislature of Pennsylvania has ap- 
propriated over $14,000,000 for the highway depart- 
ment. Of this amount $5,000,000 are for permanent 
highway construction, $800,000 for repair of State 
highways within boroughs, $400,000 for mamte- 
nance of State-aid highways, $300,000 for the 
State’s share of construction of State-aid highways, 
$500,000 for turnpike condemnations, $1,142,049 
for second-class township road bonus, and $3,626,000 
for the administration of the highway department. 
Another law was passed reorganizing the highway 
department, centralizing the authority so as to meet 
present demands. 


USE. OF LABOR-SAVING DEVICES IN 
CONCRETE ROAD CONSTRUCTION 


By L. I. HEWES, General lijspeanae Bureau of Public Roads. 


T A RECENT meeting of the Washington) 


State Association of County [Engineers in} 


Spokane, | suggested that the study of labor- 
saving devices in the construction of concrete roads 
would be a fruitful subject for investigation and re- 
port. An analysis of the operations involved show 
that they consist of the following: 

1. Collection and storage of materials. 

2. Measuring and mixing of materials. 

3. Depositing and manipulation of the concrete 
mass. 

4. Curing of the concrete in place. 

Assuming a standard design, to economize labor 
in the above operations without overburdening the 
cost by interest and depreciation on machinery 
remains the main object. <A brief analysis of the 
customary operations. show that current methods 
involve considerable theoretical waste. It 1s com- 
mon, for example, to elevate material several times 
before it is finally in place: 1. It is raised by a der- 
rick from cars on the side track and deposited in a 
storage pile. 2. It is raised from the storage pile 
to a storage bin. 3. It is raised in the delivery 
truck and shot into the mixer skip. 4. It is raised 
in the mixer skip and dumped into the mixer. 

Any combination of these operations that would 
climinate one or more motions would theoretically 
decrease the cost. A study of the four main opera- 
tions is suggested by the following: 


COLLECTION AND STORAGE OF MATERIALS. 


The collection and storage of materials tends to 
be on an increasing scale as operations demonstrate 
the economy of longer jobs. Limitations on the 
Jength of a job appears to be (@) financial, (b) seasonal, 
(c) organization of construction operations. The 
financial limitation could certainly be overcome by 
more intelligent administration which could con- 
centrate funds allotted for several years or borrow- 
ing money by bond issues to make funds available. 
The season limitations in the length of jobs-must be 
overcome by the early execution of plans and con- 
tracts and by the use of larger machine units or a 
Jarger number of smaller machine units. The 
organization of operations tends to greater speed, 
but offers much opportunity for betterment. 

It is reasonable to assume, therefore, that an 
analysis of a possible method for handling larger 
Jobs is pertinent. For such larger-scale operations 
material will doubtless be delivered by freight at 
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railroad sidings. The use of a derrick and bucket 
to unload cars into bins or storage piles has already 
come. Recently measuring bins have been added 
to the storage bins, and motor trucks with batch 
compartments have been used to transport the par- 
tially mixed sand and aggregate to the portable 
mixer at the point of placement. This chain of 
operations has eliminated the services of a number 
of shovelers at the cars and the mixers; but is not a 
further combination of the process possible 4 


MEASURING AND MIXING. 


In the processes of collection and storage outlined 
above the measuring of the sand and aggregate has 
occurred in the measuring bin and is preserved in 
the compartment motor truck. . A discussion of the 
relative cost of an increasing size of the measuring 
bin or an added number of measuring and storage 
bins, as against the cost of a second elevation from 
the storage piles to such bins, is open for investiga- 
tion. It may be assumed, however, that the econ- 
omy of the measuring bin in itself is undisputed. 
Is it not possible, then, to use the potential energy 
of the sand and aggregate in the measuring bin to 
combine and mix them when passing from the bin 
to the motor truck or conveyor to the job? The 
mixing of dry aggregate and sand, or of the com- 
plete list of concrete ingredients, is now based some- 
what on the principle of the mixing bowl in the 
kitchen. Essentially, however, mixing of different 
ingredients requires their dispersion in order that 
they may recombine in a homogeneous distribution. 
Possibly a combination chute for sand and aggre- 
gate passing from the bin to the truck could be 
designed for simultaneous dispersion and recom- 
bination of these materials. 


DISTRIBUTION AND HANDLING OF CONCRETE MASS. 


The transportation by motor truck, or otherwise, 
of the sand and gravel to the mixer is really a part 
of the operation of depositing the concrete. While 
the truck-haul method is doubtless superior to 
puing sand and aggregate along the subgrade and 
the use of shovels and wheelbarrows, it is not yet 
perfect, for it is necessary (a) that the truck more 
or less damage the completed subgrade, (6) that 
the motor truck turn around and back up to the 
mixer to deposit the sand and aggregate in the skip. 
The damage to the subgrade is particularly severe 
in the turning and the loss of time correspondingly 








great. The actual mixing time while the batch is 
in the mixer is but a fraction of the interval between 
the arrival of the truck load of mixed sand and 
aggregate and the depositing of the wet concrete 
on the subgrade. The progress of the work is 
largely limited by the speed with which the material 
arrives. 

If wooden header planks, ‘‘ribbons”’ or side forms 
for the concrete road were replaced by suitable 
channel irons such irons could probably be used as 
rails and material brought to the point of placement 
by a self-propelled truck running on this broad- 
gauge track. Already machines spanning the width 
of the paved way have been used in so-called mono- 
lithic brick construction at Paris, Ill., and on the 
Wayne County, Mich., roads for tamping and 
smoothing concrete. It might be possible to go a 
step farther in the construction operations on con- 
crete roads and (a) either mix the concrete in sta- 
tionary plants or by semiportable plants at a 
limited. number of positions and dump into a 
swiftly traveling carriage running on the side 
channel rails to the point of placement; or (6) to 
introduce the dry ingredients of the concrete prop- 
erly mixed into a modified carriage and to perform 
the necessary mixing and_addition of water in the 
combined mixer and carriage while in transit to 
the point of placement from the measuring bins. 

Both methods offer objections to be considered. 
Concrete must not be “killed” in transit and under 
method (b) it would be necessary to operate heavier 
rolling units on the channel rails and they would 
require careful foundation to preserve the grade. 
There is apparently no reason why such broad gauge 
channel rails could not successfully be constructed 
with the necessary switches, turnouts, and loops 
connecting the road to be constructed with the rail- 
road sidings or sources of material, but ample play 
for wheel flanges would be required on the sharper 
curves of highways. The possibility of increased 
speed with a number of such rolling units combined 
with the use of approved striking, tamping, and 
smoothing machines deserves consideration. 


CURING OF THE CONCRETE IN PLACE. 


Additional speed in handling the curing process 
of concrete roads may be secured by mounting the 
canvas protection on rolling frames at any de- 
sirable height above the surface of the road. Such 
an arrangement is particularly desirable to protect 
new work from sudden rain and may be designed 
‘with an outer flange wheel. The necessary water 
supply for curing the concrete must be planned with 
great care. The system of flooding the surface in 
“checks” is to be preferred wherever the epreveniag 
grades will permit its use, 
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PINS RECORD PROGRESS 
OF FEDERAL AID PROJECTS. 


To control a large organization its chief must have 
before him at all times a visual record of the status 
of the work which his organization is doing. This 
is not so much for the purpose of directing individual 
undertakings as it is for the purpose of detecting and 
regulating general tendencies. Having this in mind 
a large map of the United States has been hung in 
one of the principal offices of the Bureau of Public 
Roads, and in this map a pin has been stuck for each 
Federal aid project. When the project statement 
is received a white pin is placed on the route of the 
project. When the plans are received this pin is 
taken out and a yellow pin put in. When construc- 
tion starts a red pin replaces the yellow one. If 
work is too long delayed a blue ring is hung on the 
red pin. Other designations represent other stages 
of the project. 

These pins have heads about a quarter of an inch 
in diameter, and on these heads numbers have been 
drawn in black. These numbers correspond to the 
numbers of the projects which the pins represent, so 
that if more information in regard to any project is 
desired, it can be readily obtained by calling for the 
files on this project. 

Those who are dealing with these projects become 
very familiar with the location and the status of 
every project which has been unusual in any respect, 
or which, for any reason, has been delayed or has 
caused trouble, and a glance at the board each morn- 
ing serves to show whether, during the preceding 
day, there has been any change in the status of such 
projects. However, the board is more useful still 
as a Means of gaining a view of the status of the work 
of the bureau over the country as a whole. A little 
study of this board shows which States and which 
districts are pushing their work, in what regions the 
work is dragging, where the program of highway 
improvement is State wide, and where it seems to 
be sectional. These and many related matters 
stand out very clearly on this board, and the infor- 
mation gathered in a study of the board is con- 
stantly made use of in determining what, if any, 
special effort may be desirable to adjust the ten- 
dencies which are observed. | 





34 


THE MASTER RECORD OF FEDERAL AID 


constant demand for carefully tabulated, 

accurate, and complete information as to the 
nature, the cost, and the progress of the work which 
it handles. This demand has led to the designing 
of a new master record covering the administration 
of Federal aid by the Bureau of Public Roads, which 
record is of more than ordinary interest, both because 
of its purpose and of the manner in which the in- 
formation carried is to be made available to those 
who desire to use it. 

The purpose of the record is to have at hand a 
tabulation which is at all times complete—that is, a 
tabulation which can be referred to with full con- 
fidence that all of the information in hand has been 
recorded. To that end, the data needed for this 
record is entered as soon as it is received at the 
bureau. In fact it is planned that as soon as the 
system becomes established, all information will be 
entered before the close of the day during which it is 
received. This will make it possible to furnish accu- 
rate and comprehensive information as to the status 
of Federal aid, as of any day, with full confidence 
that the information is beyond question. 


Fe cons large institution finds that there is a 


CARRIES EXTENSIVE RECORDS. 


The master record naturally carries the informa- 
tion which is most necessary for the administration 
of Federal aid by the bureau itself, but, in its design, 
the fact that the bureau is constantly called upon 
for miscellaneous information as to the rate at which 
Federal aid is being allotted, the kind of roads which 
are being built with Federal aid, the kind of bridges 
which are being constructed, not to mention minor 
miscellaneous information, has led to the inclusion 
of rather extensive records on types of construction, 
and such related data as experience has indicated 
may be of general interest. 

The master record is kept by States. This is the 
natural division for many reasons, but the all im- 
portant reason for this division is that a record so 
subdivided is of as much value to the States as it is 
to the Bureau of Public Roads, and its installation 
in its present form is largely due to a desire to place 
at the disposal of Congressmen, State officials, and 
legislators and others who may have proper use for 
this information, comprehensive records of the Fed- 
eral Aid activities within their jurisdictions. 


MAKES DATA AVAILABLE TO ALL. 


The accompanying cut shows a sheet from the 
master record, from which the nature of the data 
recorded can be readily determined. 
there may seem to be some duplication, but it has 
been found by actual experience that, for instance, 


At first glance. 


there frequently are differences between the type of 
construction and the estimated cost as proposed in 
the project statement and as submitted in the plans 
and the detail estimate. Other seeming duplica- 
tions are for the purpose of revealing other changes 
which are likely to develop as the project is advanced 
and concerning which full and complete data is often 
of great value. 

To make all of this data available to interested 
officials or to others who may have proper use for it, 
the master sheets have been made up on a semi- 
transparent white paper, and all entries are made in 
India ink. This has been done so that blue-print 
copies of a sheet or of any part of a sheet can be 
readily prepared, it being the purpose to supply blue 
prints of these sheets to inquirers instead of making 
typewritten copies. 


SOUTHS LARGEST PROIEG# 
PLANNED IN NORTH CAROLINA. 


The State highway engineer of North Carolina has 
just reported the prospect of the immediate develop- 
ment of what seems likely to prove the largest road 
project in the South. For the present, the work to 
be undertaken is confined to Wake County, where a 
permanent type pavement is to be built from the 
Johnston County line to the Durham County line, 
a distance of approximately 27 miles. The sur- 
facing will be 18 feet wide, of the most modern 
design, and is expected to cost somewhat more than 
$600,000. The route selected is that of the central 
highway, the most important highway in the State. 

Durham County, Orange County, and Alamance 
County are also considering a change in the Federal- 
aid projects which have already been approved 
within their boundaries, their intention being to 
modify these projects so that hard surfaces shall 
be used wherever sand-clay surfaces were originally 
contemplated. The approved projects will also be 
extended to cover any gaps between the county 
boundaries. 

Guilford County is also contemplating such changes 
in its program as may be necessary in order to 
connect Greensboro with the Alamance County line. 
If this is done, as it now appears likely that it will 
be, North Carolina will have a hard-surfaced high- 
way extending from the Johnston County line 
below Raleigh to Greensboro, a distance of nearly 
100 miles. 

This notable improvement is made possible by a 
recent change in the North Carolina laws by which 
the county pays one-fourth of the cost of improve- 
ments of this kind, the State one-fourth, and the 
balance is met from Federal aid. 

Projects of this nature show the far-sighted view 
taken by the State and county officials, and are to 
be commended as indicative of thorough apprecia- 
tion of the value of through highways, connecting 
the State’s principal centers of population, business, 
and agriculture, ~~ | 
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EEBRUARY FEDERAL AID ALLOWANCES 


EBRUARY’S record of Federal aid was allow- 
ances in 69 projects of $2,126,913.26. Ot 
these projects 41 were approvals and 28 
final agreements. The estimated cost of the 643.344 
miles of road they represent is $5,316,749.34. 
These roads will be of almost every kind of con- 
struction. Twenty-eight of them with an aggre- 
gate mileage of 228.046 are to be gravel. Harth 
roads aggregate 95.74 miles, topsoil construction 
10.064 miles, earth and macadam 21.77, earth and 
gravel 8, sand clay 37.686, macadam and sand clay 
12.896, gravel and sand-clay 28.9, earth and sand_ 
clay 28, macadam 60.92, plain macadam 21.8, and 
simple grading 2.184. There are to be 25.963 miles 
of concrete, 26.48 of concrete or macadam, 5.45 of 
reinforced concrete, 1.99 of brick or concrete, 3.234 
of bituminous macadam, and 2 miles of bituminous. 
The States receiving the largest ailowances are: 
Illinois, $207,685.26 for 20.671 miles of concrete, 


struction, 


$86,190.72. 


to cost $395,898.41. 









































FEDERAL AID RECORD PROJECTS IN FEBRUARY, 1919. 
: j 
Project | Project 
State. oe County. ie Type of construction. apie : Se. 
proved. | ecuted. 
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Cieorgia........-.-- 16.| Mereowener .........2....-5... ve 12.46 | Earth suriaced with topsoil....|.....22--- Feb. 28 
iy Wear. . syle eee 10,42 | Sand Chiye ot ece. cu cece eee oe. Ae ere Feb. 24 
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Ser) MD... « «<Peetnnnc anak eee i) ee C0 ne rnc |. deme Feb. 28 
Td@hio..........---: 6: | Sent... ee... See eee 21.77 | | Magadamiamtieanm tie... ...c2 eee «22s Feb. 14 
— { 1| Dupage, Kane, Dekalb, Ogle, 15, 92 re and bituminous ma- |.........- Feb. > 
Hlinols......--..--. \ 1! Lee, Whiteside. ee : Feb. 21 
Heeiierey......--..- ey. | WERRMOSE. 2. Ercye rae hcteren he acc aes oe 3.00 | DART coc sie ee eo vic oe ee BeD.. “4 aaa ener 
ANG} HU one. Aerts... ua en 172860. | Gaede Heb. lage... -22 
Wowisiana_.--2.--.- | TReppGer.. .... cece os 2s = See TGeoUs i----. t 6 ae igh eS er rs ©. UIA pc Feb. 22 
72 | Omacnits.....2-~.--+.22 cone 4 | GO. agatacns oc coer ee ' Feb. 7 
SS ae CGMP... .25s20.+.0e ee TAR Ss. <4 O's Sti cos ern ae A - 
re) ME ee oe ow ae 'ss Se eee Sap mlew se 0 o.aiiiw amas wee os Soe ee lee 2 SOS sas) 
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Mississippi....-...- et) eM re tak ia ess acc eae ree 13.666 | Gand clay? <e20.4.0...: seen (A pee es | Fed, 24 
eo | tee. es ss sk O00. | Gravel: ooo 2 ee eee os. ee ie. 10: jee 
A4 | Weevreree. ......2. neces ances SOO |oeeee GO). 2.3 see ao ah. 2 ee em, Lol eae 
Mimhana.........-. D>) WS «os kk eee emer a rs GG). 2 Beane. Oe. 4a ee Ge, Sober cece 
TO | Getto... ee 18.000 |5..2 OOo. cea ete BGS, (90\2.....2-25 
So) | Vameeiece, .... . < cance oe oalOe |... - dO) 226.5 ohencoe ee. Bae... ..52e8 
Nebraska.......... 27 | Dodge-Saunders..............--. S53 | aippbl.. 25... cc eee ee eb. Ua ....c-28 
pa | eet... . . » ete eee oe 1 OO. 2y8: 325 tee eee ee. 2opie....2.238 
a2 | MGRMIS* Webster... ......--2..---. 238400 | Earth and sandelyy. em. 28. 5c0 ee , 
Bee || PE ne aoe re eg Sere 2a aie WSO | aierth .. 3... oe ee Pepe |) ees 5) Reem. Se 
Witeila.......-.... ie) | Meu ACI Lele ca nokG whee setae a | eee G02... can eee ee Fem. 26P8 2.5.0, | 
New Hampshire. . . | SPO... a eee oe eee cen 1.60 | CPewel. 2... ... 0. eee oe eee Feb. 24 
| 18 | EMsborow@h.............. 22-6: 0.90 o—sd Oeics... cence wee ee. J Feb. 18 
PO | Weertire. . 8. oes ee 7G0. ieeoee SC er eee Me «0. 
New Jersey ........ | S| MAGRINGUCD. 2 o5222e22505225 cee 1. Soe | Comemitee.....2.. gee ees Hes. 25) ewene sca: 
Bp | BUTE oe 8 a snccha SS 24s eee 3. Sho |... .- CO So ica «a: aise SES a ee eee eee 
Gace yaa eR ee 5, Sa |..... CE ne oS et ry, ae a See re 
8 | Wepemiay.... 2... ccc ee ceee VS ee GIG Net . S2  e «RS aren ee ok 
. o ae)... 2 ee Wile en acs a Se l D>. O70 |. cen- 1Oze. sx eee ee ae ee ee ae a ee || ae | 
New Mexico........' 9) | UY, <a. ~ ao ee ee 2.8) | Elai moaensam. .............-27)be.2-.2en Feb. 1 
13:| Walenem.@ ec ccn cca | 28.90 | Gravel and sand clay............ ob, 120. ..2c5: ; 
14) | Gera Ges. oe kk dae 1.65 | Gite. cc. es, Be. - | mee), 10 ee et 
New York. . verses] 16 | Wamme-Ontano. ....2...-.-..... | 7.45 | Bituminous macadam or con- ; Feb. 24 |.......... | 
crete. 
17 | Weeeene.. . 2s. 2. 5.4) ieee. - BOs... 5 ig. eee. ee a ae Pee 
| 10) ean... .....-..2. ce ae 2. ee... i a ae eta. 1 i | wee ee 
North Carolina... .. 5 12.896 | Macadam and sand clay........ Pep, 7.2.25... yi 
North Dakota...... meetiagat.........-.........see 8.00 | Earth and gravel...... a a ile. 
WG ..2.....--.% eae Ce) a eee 1.99 | Briek @meonereig...........2ch. ew. - oe ene Feb. 14 
Piel el.) 4.50 | Meceadem orconcréte........... 2. .e.°... Feb. 28 
ao | Mat Weort................eee 10.75 | Conerete or bituminous ma-| Feb. 24 |.......... 
: cadam. 
COTCHOMee. . caus. ; | Gitte)... cde 2.18 |} eae). ae...) 1a ee ee. See Feb. 28 | 
' tens vs ence ee ee 2.00 | Diwiminons:................-.-- Pe. 112... 
Pennsylvania...... I?) NOwGmeet Pwo... . 24... sees 5.45 | Reinforced concrete.............|.......... Feb. 21 | 


1 Revised agreement. 
* Revised agreement. 
8 Revised agreement. 





‘ Revised. Estimated cost increased from $89,101.68 and allowance from $56,287.59. 


Estimated cost increased from $250,368.03 and Federal aid allowance from $86,000. 
Estimated cost increased from $70,047.60 and the allowance from $21,014.28, 
Estimated cost increased from $110,000 and allowance from $55,000. 


Estimated 


cost. 


$58, 685. 00 
50, 930. 00 
44, 899. 03 
36, 139. 15 
38, 312. 40 
44, 416. 70 


1 288, 465. 60 


395, 898. 41 


113, 368. 62 
42,909. 47 
115, 960. 00 


2 84, 370. 69 


25, 560. 70 
44,697.15 
46, 255. 22 
39, 668. 35 


3 205, 962. 80 


26,791. 68 
71, 500. 00 
48, 125. 00 
21, 607. 00 
77, 932. 80 
21, 685. 95 


161, 403. 00 
242, 428. 56 
74, 211.74 


- 129, 809. 90 
4112) 575.18 


163, 933. 00 
74,547.00 
149, 000. 00 


109, 000. 00 
56, 600. 00 
48, 593. 00 
10, 175. 00 
71, 000. 00 
80, 261.96 

301, 000. 00 


42, 898. 46 
41, 492. 00 
250, 388. 71 





La) 


w 


bituminous macadam, and gravel roads, estimated 
to cost $509,267.05; New Mexico, $175,527.59 for 
61.35 miles of plain macadam, gravel, and sand 
clay, having an estimated cost of $351,055.18; New 
Jersey, $169,230 for 16.923 miles of concrete con- 
estimated to cost $716,907.20; Ohio, 
$164,297.85 for 17.29 miles of brick, concrete, or 
bituminous macadam, estimated to cost $452,261.96. 

The largest allowance for a single project was 
$160,175.26 for 15.92 miles of concrete and bitu- 
minous macadam road in Dupage, Kane, Dekalb, 
Ogle, Lee, and Whiteside Counties, Ill., estimated 
This road is a portion of the 
Lincoln Highway. The single project in Utah 
which is listed has the greatest mileage. 
be 52.8 miles long, in Millard County, its estimated 
cost is $172,381.44, and the allowance asked is 
It will be a macadam road. 


It is te 


Federal aid 
allowed. 


ABSESE 
SESSSSSE 


“Io 


bo 
es 
co 
or 
of OS 


qn 
alee 

(>) Fo) 
SSS55: 


98 


~~ 


SS 
aS) 
CO 


SESS= 
SSSuSssssss 


lt OO at ND et 
TWOOON ON St 


Ww 
a 


20, 250. 00 
35, 750. 00 


144,550.30 


81, 966. 50 
37, 273. 50 
74, 500. 00 


54, 500. 00 


21, 449. 23 
18, 746. 00 
54, 500. 00 
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FEDERAL AID RECORD PRODUCTS IN FEBRUARY, 1919---Continued. 















































oe i + Project | Project | ' ees 
rojec : | Length, in ' . . state- | agree- — stimate ' Federal ai 
pant: No. Coma miles. licen | ment ap-: ment ex-- cost. allowed. 
proved. | ecuted. 
South Dakota...... Ns WR ac . oo eetece sb vee cd<cs J 9. 04 LT | a Feige M4 |... J 41, 283.00 | 16, 412. 70 
w2 | Mimmeheha:..................-.- Pale PRs.) Se See eb. 108... ... <5 100, 606. 00 | 39, 433. 64 
Mas. .............| 7S | Gietlaliffie:...............-..... 3.206 |..... ee eee... See Feb. 7 12, 316. 25. | 5, 000. 00 
yA a 3.89 |..... OP ...u 2d eke ee x ce ee ee Feb. 25 Pe gy ee 2 11, 345. 23 
wi ieee | 1 TS re ee eh, Were... l..! 11, 957. 64 | 5,978. 82 
a) WOE ee cae eee ec cean Liv "ee Oi ER EEE o - OWL ier... sc 50, 157.00 20, 000. 00 
Wee... 2.2... a We eee 62.80 | Maeadam....................... eo. Bee ees 172, 381.44 ! 86, 190. 72 
Vigipine........... V2) | ee... ee I le. ae Feb. 17 66, 814.99 33, 407. 49 
22 | Carolin@siseex................-. 4a | Sarnawl pee... oe. oe he se Del). goin... - - sce 32, 879. 60 | 16, 439. 80 
Se | Eeeewenia........-.-.......-. 3. 234 | Bituminows maeadam...........|.......28., Feb. 7 37, 265.085 | 18, 632. 52 
26 | Surry-Prince George............ 4.05 te i Ee ae Feb. 12 35, 302. 80 | 17, 651. 40 
West Virginia.....- | me |) WOOP. ....viv................ Gree, | WOON. os ec es ee cee ee ccc! Feb. 10 45,650. 00 12, 000. 00 
| haa eg aaee Lee | Caren os ec. es. oc a beleeee ec Feb. 15 36, 300. 00 15, 000. 00 
Wiigeonsin.........- bo | Door-Kiewanee.................. Sree, | AMM ee ee ce ee ccc cece ne) 51, 003. 21 17, 001. 07 
oo | Kowemee..........-..--.-.-.-.-- 4.08. |..22 Oo — Be. Mewes |o:cecccees 22, 577. 50 | 7,529.16 
@y | S@WMAMOr...........-.- 2c (eee Gime oo VO 7 a > 58, 512. 85 19, 504. 28 
as | Oimgegmie...............-...:.- Atos «| CAN. oc. oe eee See cee teiomeeo |... uses: 90, 883. 32 30, 294. 44 
Ol Ww amrepon.........-....--05-- 298 |.cuue PS 5 es. ae CIS ae | ee aie eee 62,372.64 20, 790. 88 
G6 >) Winm@@hago....................-- bs a ee (EY iia. <i ee i ke <4 6 Yt eR oe 5, 292.99 1, 764.33 
643. 344 5,316, 749.34 | 2,126, 913. 26 














YEAR’S WORK IN ILLINOIS. 


The highway construction planned for Illinois this 
year aggregates 700 miles of hard-surface road, to be 
built of brick, concrete, or bituminous macadam, of 
an average width of 15 feet, according to the pro- 
gram of the State highway department. The cost 
will be $14,000,000, one-half of which is the Federal 
aid available for Illinois. The other half is to be 
appropriated by the legislature now in session. 
More than the amount needed is in the State treasury, 
realized from automobile fees. Of the total $4,900,- 
000 unexpended because of the war conditions must 
be reappropriated, $2,700,000 were paid in by auto- 
mobilists in 1918 and this year $3,000,000 more will 
come in this year from the same source. None of 
this money comes from the $60,000,000 bond-issue 
fund. 

It is planned to do the earliest work on the Dixie 
Highway route between Chicago and Danville, the 
Lincoln Highway from Chicago to Fulton on the 
Iowa line, the Ivy trail from Chicago to East St. 
Louis and the Cumberland Highway from East St. 
Louis to Marshall, via Vandalia. 


a 


NEVADA’S FEDERAL AID PLANS. 


Nevada’s Legislature of 1917 met one of therequire- 
ments of the Federal aid act by the creation of a 
State highway department. The first report of the 
directors of the department, covering the years 
1917-1918, has just been issued. A considerable 
portion of the report is made up of the discussion of 
the appfication of Federal aid to Nevada roads, and a 
reading of it shows that to date most of the activi- 
ties of the department have been confined to Fed- 
eral aid projects. Up to the end of 1918 the de- 
partment had made application to the Secretary of 
Agriculture for aid in 20 Federal aid projects and 
one forest reserve road project. 
cations, 13 had been approved and final agreements 
signed for 8 of them up to December 31, the date the 
report closes. Since that date the remammg 6 
projects have been approved. These roads will 
have a total mileage of 225.5, with an estimated cost 
of $1,194,263.68. The forestry project is 16 miles 
‘long and is estimated to cost $32,000. 





Of the 20 appli-_ 








The law creating the highway department desig- 
nated a system of State highways, having an aggre- 
gate length of 1,450 miles. Up to the end of last 
year the department had permanently located 242 
miles of this system. 


TEXAS’ $75,000,000 BOND LAW. 


[Houston Chronicle. ] 


Every member of the legislature who voted for the 
constitutional amendment providing for issuance of 
$75,000,000 of bonds for the purpose of building good 
roads deserves the thanks of the people of Texas. 


* * *% * * 


No man can adequately forecast what it will 
mean to Texas to be threaded with a system of sub- 
stantial highways. 

They will increase taxable values five times 
$75,000,000 in five years. 

They will save every year more than enough on 
the wear and tear of vehicles to pay the interest on 
the $75,000,000 at 5 per cent. 

This statement is easily proved. 
4,000,000 people in Texas 
that means 800,000 families. 

If there is only one vehicle worth $50 to a family, 
the aggregate is $40,000,000. If good roads save only 
10 per cent of wear and tear each year, it will be 
$4,000,000. Five per cent on $75,000,000 is only 
$3,750,000. 

The tax on autos will meet the interest and sinking 
fund, but if there was no auto tax, 20 cents on the 
$100, or $2 on the $1,000, is the utmost limit of tax 
that can be levied. 

The aggregate taxable values of Texas is about 
$2,750,000,000. Divided between 800,000 heads of 
families, 1t averages in round numbers $3,450. The 
tax at full 20 cents would be about $6.89 per head 
of family. | 

Two trips saved hauling 8 bales of cotton to market 
15 miles over good roads will pay the tax, to say 
nothing of the wear and tear of vehicles and teams, 
because on good roads two good mules can haul four 
bales at a load; whereas over ordinary dirt roads in 
fall and winter they can scarcely haul two, and fre- 
quently can not haul an empty wagon. * * * 


If there are 
and there are more— 
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TESTS OF ROAD BUILDING ROCK IN 1918 


URING 1916 Department of Agriculture Bul- 
letin No. 370, entitled ‘‘The Results of 
Physical Tests of Road Building Rock,” was 

published. This bulletin contains the results of 
all tests made in the laboratories of the Bureau of 
Public Roads up to January 1, 1916, together with 
brief descriptions of the tests and interpretation 
of the results. Tests of road building rock made 
since 1915 have been published about the first of 
each succeeding year in bulletin form, the latest 


in 1916 and 1917. As a relatively small number 
of rocks were tested during 1918, it has not been 
deemed advisable at this time to issue a revision of 
Bulletin No. 670 but to defer such revision until the 
end of 1919. 

For the use of engineers interested in these tests, 
the following tables show results obtained in 1918. 
These tables may be considered as a supplement to 
Department of Agriculture Bulletins Nos. 370 and 
670. 


bulletin, No. 670, containing results of all tests made 


Results of physical tests of road building rock from the United States from Jan. 1, 1918 to Jan. 1, 1919. 























































































































| | 
Weight ae. Preven a eee / Ce- 
Serial ico ‘ : aus. per | coeffi- ard- ; Tough-; ment- 
No. own or city. County. Name of material. oni tomer el ‘cient wall ness. | vieee. ing 
foot. or ce 1 wear. value 
| | 
ALABAMA. 
Pounds \'Pounds. 
Tage, | ATWNCTON. ...- 22.2.2 .0-05..5- WIOM 2. cr esex edo ee Linigaiceer. :.... a. ceaeerer nes sce 170 | "Orz2 6.8 5.9 14.7 4 23 
12988 |... eg) < cc  S e oes 2 tose eee Magnesian limestone................... 174 . 64 6.0 6.7 17.3 9 40 
ieee) | Aniston (near).....--.---.-|---26 Oly Perec Son Limestone. .... We 169 | .269 4.8 8.3) 14.7 9 33 
fee) A NIMNSPON. —. ono... -- esoae seleoeee dOee 4. casee eee PUN CEGis COMOMMGC. 2a, .-- sie fe cee 175 . 295 4.6 an 17.3 6 48 
deem | Weavers Gave..........2-06.|-.ese Qe. skeen oa cee ece eo ee ee ee eee 72 . 885 ye ono (1) (1) 28 
feogp.| AnMiston....--.-..-:-<- eee cee lt Be aoe ere er SANUSIONG....5.<. . 22 ee aoe eee 154 | 1.33 6.1 6.5 19. 1 10 (1) 
ieee |..... C04 rn koe Pas Cie ree ee a eee LiintesiOne...:....%5 42. eee ee 169 . 157 4.7 8.5 15.3 8 34 
13508 |..... Ge. ss ee | ae WMO ree aera ca ee ee I os w ssn be ee 172 . 68 bes 3.4 (1) (4) 2a 
14509 |..... RL xs ~-<'.ghe nee one || eee Oe rec en on eee isis OO a nas a x «nine ee oe 140 . 123 5.4 7.4 16.0 6 21 
Teer )..... dO. s.... . sce eee ar one ee IO) eset Ree sales «eee DOGUMEC Soo...» 23 aeons Gees re ae 175 - 316 5.0 8.0 16.0 8 28 
13505 | Biemingham..............-- J@Mersin 5.5208. cc ee ICEL... eerie ans: eer ec eee 147 | 5.82 (1) (1) (1) (1) 48 
eat 2... .ccsercavens Seeeere eee eA MORHA = 5 cers ict ee coer rmMiGseOn Secs ws. sca dee eee ons oe 168 106 3.8 10,5 14.5 9 35 
Tegge | eli ee ees Coe oe (02 6.3). 2s50265.e eee Ooo coe. Ga eure ee ro tee 166 378 5.4 7.4 11.9 q 47 
1 Pe een se PR) 0 0 oe RIP 5s lic Aa OO ..0 sae ee eee eee 167 19 6.0 6.7 13.3 6 31 
ARKANSAS. 
12092. 8 lathlemveek:.........22..-6. Pilaskieee ee. eta cee QUSEDAIEOS. . Hes ec eae et eet 165 | 0.38 uns 12) 1 19.3 26 9 
12994 !._... (eS a 5 ills ee eae ee |. an (a fo a OR he ee 165 oT B00 121 19. 0 23 (4) 
13295 | WIG nits... elec es SevVicl=. ee Se 4: Argillaceous limestone................- (2) (1) 13.9 2.9 0.0 (2) 43 
DELAWARE. 
| | 
12339, Fauwbisiemd ...........-2..... i New Castle.............- Hypersthene gneiss. ........... [ee 184 | 0.044 4,0 10.0 18.0 14 (1) 
TY ORI aos oc ee os erin ore a laine Geo. eee Sem | Hornblende:enciss 2 -.¢- 7-22. pa 172 S225 3.2 dono 18.3 10 (1) 
Yaees | Fawieland...c..-. 2.020.000.7088 0... . ene Lae ya CO Pe Ces tes eee 181 aul oot 10.8 18.7 12 (4) 
FLORIDA. 
1378s), THeity ie... ...6.2252.-- CUTS... QR. | Weathered chert ....... sco eee | (1) (2) 17.9 Ze | (1) (1) | 9 
13068 | (Momiprook......... 2.022520 ee... eee: cae GOI . utes peels poee esos oon Oe 15.6 2.61) Ins 16 39 
WOpO” =P |... ee eee | Wasiemeton....-.......0 | Se 5. ot eth Gs eee weor, 2.37 | 12.3 ao | 14. 4 3 28 
| 
GEORGIA, 
12933 | Near Cartersville..........-.. WeeetOW... . 2.2.0. eee  Dolomiigegee. .. 2 ye eee 7 174; 1.02 | 3.9 10. 2 16.0 8 12 
12957 . ee ge ae ere ie ME <3 «5 ee ee Qn mina cue: @ oe eee 173 » 345 | 3.9 10.3 18.0 6 11 
Ieee) MORON... ee eee PUD. «sw 2s scenes coe CHPGIEIUOTOMNIUISS.. . < . sce ee gee oe ee 168 | 1.2 5.9 6.8 18.0 9 a 
Yast? | Lithia... oo. 222... esr eee 0) CYanltess es... 20 166 49, 6.1 | 66) () oS | eG 
19588°)..... 23: ne te et a CTO? Stare udenee 5 vcs ee iC ie ee 164 54 5.4 7.4 9 | at) 
a be zal | 
ILLINOIS 
: i | 
13297 | cl) ae | Wate Sa ee eeccis sss oe LDolimitess........ geese | 162; 2.60 46a; 8.7 125% 7 17 . \ 
| _ 
INDIANA. 
= | , ; | ) 
12889 | BIGRMBEAs.... cess. seee sce a | WOM. 5.5 252.2 eee | 143 | 7.745 se | (*) | a | | C) 
KENTUCKY, 
| f : 
le) rbameot. .........s.seeeeeee nies... cctenc.- se. Co ee Limpepone. .... 2... - deer can cccence ee 167 | Omls | oo le f ice: | 15.0 | a | 43 
—— _ | 








' Test not made. 2 Exact locality not known. 
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Results of physical tests of road building rock from the United States from Jan. 1, 1918, to Jan. 1, 1919—Continued. 














































































































i aaa 
} > | | ; 
| | | 
| on | Ab- | | 
: Weight | | French | Ce- 
Serial | : | : ; | Sorp- | Per 3 ay 4 z 
ay - city. | aterts per |4; coeffi- | Hard- | Tough-| ment 
No. own or city County. Name of material. euble Penbie | sooeet cient ot | cay | | catesey ing 
foot. wear. | value. 
foot. | 
. | 
MAINE. 
| | Pounds. Pounds. | 
12755 | Portland....2......-....-.-- | Cumberland. ........... | Sericite schist........000-ceseeeesee- 170 0.18 4.1) 98] 173) 14| Q) 
12756 ate iio avian ta kore atlases eas a 40) ie ee ee eS PERU airy dc hac mints ee ah i Foam scot 166 . 24 3.8 | 10.5 18.0 10 (1) 
igs4a) Vinal Haven! -. <2. 5.5.2... (AS y pie Re ea re re, ee eee, eS se age a a Lee (1) (1) = Tit) TINT 13 (i 
| | 
MARYLAND. 
12802 | Port | hae es Sol Re eee eee Hornblende biotite schist. ............- 169 | 0.012 | 2.8 | 14.3 | 17.3 17 | | 
12930 | Near Frederick.............. WLOORNIOCES 22 feud eens Argillaceous limestone. ._._...........-- 172 14 | 2.6) 15.4] (@) (1) 53 
13669 | Kingsville (near)............ VMariord 262 eu Were? Loerae Ain phi pote 2202 re Seaecas poate’ ata 191 41 | ZO, WO! We 10 (1) 
12765 MON COR CAGES oe avec wanewte IOWA ce en se a Altered GIST Sor ore sil tna vane tiethuit' 2 186 . 154 (1) Gy | @& (1) 40 
PTY PICO ne ocak eam Montgomery............ TAG eri 8 a ee rere ke aie As ol ce ae 181 118 | 2.6 15.4 | (4) Q) | 25 
12607 | Near Bethesda..............|....- ney See eer me ale BGG preelasn 9 Foe peice eins sek ctk wave 168 . 33 3.4 1s hee 9 (1) 
RRA E) ty Dean in We Vane ma ear bop ma» Prince Georges.......... THAD OSG. a. Beet = om eer ie eae (1) (1) 1.6 25.0 (1) (1) 1) 
MASSACHUSETTS. 
1 j | 
13566 | Peabody............ Ty PUSHER site otee Aetets toe nie A lyered. Giomeis..§ sone oe has ole ees 181 | 0.20 2.9 13.9 18.0 16 28 
12852 | West Townsend.......-..... PASC OGIO Ree oi As aie oe | ERIGLICG 7PAINIEO Se, 0 Se coun aoe 163 . 26 6.9 5.8 17.3 6 (1) 
13148 |..... Oa, ae Be A) Lee ab Sere 6 See. Le eT Weete iii2 a eee Tee? eS ee ea (1) (1) (1) (2) 18. 0 10 1 
13560 | Malden..........-..~ PeeA. OS a RE oa A kt PEN 1 A TESrOd AIC GOSICE aie bo ora wwe x die mre 169 aad 2.0 20. 0 18.7 19 20 
13563 |..... ants x= apa car nam sy pecie 7 He ee.tx 1 ae Bn ee Se P AlGered FRYOUEG: 02 san eccca nee ee ee 165 aE) i a0 Is.3 18.7 iy 19 
| 5 y Eicon PUBAYEY, vines Xion S Pee eee 166 41 18.0 11 
7 : LETC SIATGS «oi wa athena end b3aes 175 . 16 14.0 17 
13562 Quincy a 20 Norfolk - Fa ; a eS pe St ‘5 Granite OE ATE TMT es mje 164 J 40 2. 7 14; 8 18, x 11 18 
Cy MAPeniiGs 6 oo. bint cite aware abawen ane 163 30 | 18. 0 9 
i559 | Jnmaics Piaig. . 2c. nw as Uta hp are ee eed a a Rivyoltte. brantia acs a sveek cows score. 166| .71 | 4.4 9.1 18.7 8 15 
13561 |....- CU eas Dy x ow os Valet ata 3a) hace WG see cen aed. Wate w= b LOM PIOM OPAL oles fos we he we ao ee cee 160. 63 5.0 8.0 18. 0 7 16 
1g064.) West. Roxbury... 05 22572) 45- 1G Se on SOS ate he Banda ch HA ICONOE PPS S4 2ocacdeue note nan dake’ 168; .18 3.4 11.8 18.7 10 (1) 
13565-| ¥Boston.. :.<...-2---- See pe ee SER eee eed PiGTire. 3S sso is ee fae oer ost 182} .25 2.8 14,3 18. 0 13 35 
| 13567 | Roxbury...... Raye. 888 hee! tye Se et ek Altered Phyolitest Po ease a 172| .39 | 4,4 9.1 17.3 11 19 
MINNESOTA 
| | 
eve | Ye aT gy nee eee ee ee ele g LALO. Shits fuk Baie lsvGnGuecs Po ontt Padecacts seta rere | ~ 187] 0.24 | 3.8 | 10.6 | 18.7 18 | 13 
| | | 
MISSISSIPPI 
| 
12692 | F OMLOLOG! Se tig ined teoe~ ca 8A : ROLE OO ern od wuteced y «otto | Limestone... .. a eee eee | 160 | 0. 92 | 7.0 5.7 | 17.0 | 9 | 68 
| 
NEW YORK. 
| 
: 13558 | OOM. isn eee sodes maken > a7 UUEONESES. ue gene eee SUM COWES LOLOMI IPO aie 159 lun ce Sim srs on 174 | 0, 25 | 2.6 15. 4 | 16.3 29 43 
Eda Oe SS ANG da Meena as ie iy 3 FETIP aw Hate wes os | LACES ONG gi lee ce ees Bass Ub Saree en 169 18 | 4.2 9.8 14.0 8 50 
| 12727 | North Le Roy......... ert 9% Genesee... .. ee ane Sent ae Ghee wigetere os Walrad s YE ee ences 168 jac. Ba 10.3 15.3 13 44 
PaS67y| Oodarclifl.< .se..2.- 20. 2ec5.2% yg See A eee tert eee tsetse Skeet ere ae Soke elas 176 As | a A 12.9 | 14.0 19 28 
1 12714 | Oregon........ crane S Micra y tect ee) | Pee een Granite gnbisd,.-° oo pcs: ee se soee ts 166 267 | 5,2 ype A ae Ea 9 | fh) 
| ‘ 
| ; NORTH CAROLINA. 
\j | 
1 15027 | NOW Batt oe Sen. Save tas OPAVOM, aden cessehe sane. edb IMOSLONA cnc Week Rac Lore ween & (1) (1) 49. 0 0. 81 ey. WARS | 23 
. Ra tOy) UANILON, « 2) akan sive das eames Haywood 2. ous 21a ap aamtdca Crantie gneiss, sci. ce.seecves dnc aces 157 | 1.156} 20.3 2.0 17. | 53 
FOOD h LIOVOE es 2. oF a. Stee Moe ea tear SPUGE A dock Pasta ais x, | Fossiliferous limestone.................- 150 | 3.85 10.6 3.8 Sa 25 
12883 | Pollocksville............ mad tea. AOS pees anes | Rel UM GStONO cae aon sided Snaens aes = (1) (1) 16.9 2.4 CE)! ot AQ 30 
h 12888 | Castle Hayne..............-. New Hanover........... fb CORON S398 ces Pak es obese wig bok s 152 | 4,88 9, 8 4.1 a 5 33 
Md $5527 | Mount Airy... << nos btn os Fa a ee Rey ee eee eee ee eee 162 61 5.4 7.4 (1) 11 (7) 
OHIO 
: | | | | 
OTE SE le Sates ays > Sees Cuyahoga... i..<i-.<<c-0< Sarl stoner. Set -ot conn siete estiaclns'ss p24, 7.4147  GY- | 0.7 Si i) 
; 
, Ten) WEES CL ye | et Sa Pd (hie 2 oe ee ee Tatoo, peste ge OE gn eee a ee 136; 6.05 | (2) | 4) 2.7 at 8 gee 
} PAOTH  ONOUSEY) Foci veins wwe AC eee eee oe LAGS OUR oie cy Se es ECT nde BS ee 169 | 1.07 4,5. \), &3 15.9 10 30 
' 13074 |..... th ie TEE RIE See 2 hi pe Mle coh a date. STS ee 166| 1.56 | 4.7 8.5 12.4 8 | 69 
13005 |. Bellovues a. oc. -..-0---ec00s FEURGTS ¢ osaon Sic ein ae Oe ee ie ls oe re So we bat 157 | 5.85 6.3 6.3 10.3 5 | 49 
| Tee. Poleds Seas, 2: Seca he swag att POR fe yas, ween Pee ata. Da isinitaeer ora iosess A eda dios tens 172 | .49 6.1 | 6.6 12.7 6 | 34 
13179 | Waterville................-. Hye Deane a re Bika far sauna aaa rie a 5 Po 171), .40. Ps | 46 16.0 14 | 39 
ESS a, Fee i el a ae Sita 6 oo. ee oe By ie os Tis. LD Sep Cn RARE IRE 165 . 231 4.0 10.0 16.0 19 | 37 
| het Eom 1 le A 
PENNSYLVANIA. 
Caen a ee a a, a ae a 
a . 
12130 |"Pyrone..d.3..:-54.-.--..2..| Rinitssey et dao ao Chita /4y tO a ee, he ee ee 160 | 0.1384; 33 | 121 | 187 12 6 
: 12908 i Sp, Pe ee eo ee Cambrian te S. ee Ws sods ke 152 | 1.48 7.4 5. 4 | 15.3 9 (1) 
“CLT YR an eae aa eS Same Pmeme ats ee ee ee ah ee oe Te A. Sean 153 278 | 6:7 6.0 | 183 | 8 (1) 
SE te Rae RE ENO ER SOE CN iene eee eat RAS Tg iar ine Roe, Sere neers 152 .274| 8.2 4,9 16.7 7 (1) 
Beis bee WL Meg acre a te tis Gig ora ea Columbia... -cssc----ss eee: de ae, mee da eee tae 164 354 | 4.8 S83 ) 187 14 (1) 
Oe Uh] fe ae ee i eer Sona ike fey ee. sat) ST RSCONIN Roars eine taka te ween ad eanaae™ 169 .18 7.5 5.3 15.3 | 5 46 
12688 | Bethlehem. .........-.-.---- Northampton.........--|..-.- SRS, PoE Ay Ses SOE ca en an bs 174 . 043 4.9 8.1 15. 0 10 41 
12690 |..... iy. Se eee ee a ce. a. iia igk CO ee, ee CLD ean che Oe ren ey 5s eas Joe ot: Powter es 171 14 5.2 7.7 14.7 7 46 
12691 |..... ji) eee, ae ee) ee ft Rd in ee Re Se A a ee ee pe Bis 9 ota Uh aes af | 167 28 6.2 6.5- 11.8 8 48 
ee ee 








1 Test not made. 2 Exact locality not known. 
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Results of physical tests of road building rock from the United States from Jan. 1, 1918, to Jan. 1, 1919—Continued. 

















































































































Ab- 
| |Weight | <o, French Ce- 
p- Per 
: | ‘ r : coeffi- | Hard- | Tough-| ment- 
Serial Town or city. County. | Name of material. | onnte tion per| cent of | cient of| ness. olf Tay 
| foot. | ‘toot * | wear. value. 
SOUTH CAROLINA. 
; Pounds Pounds. 
yoees | Rock Hill... 2c -is527ceewne P15 ee Oe ee Tee eee | Altered pabbra.....:.4.disco-.nusrens es 188 3.2 12.5 18.0 17 19 
SOUTH DAKOTA 
13720 | 2 acctpeus ce geek a ee Minnehaha..........--.-- | QUAIUE EE 2 55 cna dulpie® ates ae (1) (1) (1) (1) 19.7 17 & 
he Aa NG SA) ET ic foe tence sp areeck | oes 10s nan oa volumes ne nee ae (1) (1) (1) 19.7 30 1) 
TENNESSEE 
| 
12703 | Chattanooga........--....-- HanilOeno.s 7. 5-. <5 ee Limestone...) 1. Sn ae chee ent | 168 | 0.106 3.9 10.3 16. 0 10 50 
12740 |...-- (1D. 5 sicwin ig Pg wit Maat Shee ee NOs i6 tk wand an ke AO lee eae OG de cole maken auto ace aee eens fied 168 . 199 4.2 9.8 16.0 9 53 
13064 |..... ily cons cetera geen: (tos Ser We eee ti Bey ga WO: sot le kee eee eee 169 08 4.5 | 8.8 15.7 8 25 
| 
TEXAS, 

; | ‘ ‘ | i) 
TRLOG || Astin. 2h o coon bee eeee UTQG MS cnt hacotee tee sa) Mephelite, base lts 5. = vu ce pass tule ate Salat Ae | 195 | 0.059 2.8 14.3 18.7 29 94 

| 

VIRGINIA. 
12853 | Charlottesville.............. Albemarle... 2.1.5 cane Mita Senist.<.1ns.2-= ta aes oed owes as 166 | 0.13 4.1 9.8 18.0 6 (1) 
oh eaten ge eee eet ve a) NG Ses ts sca ee Biotite gnelsn. .. +: ks fee ee Papen 176 red 6. 2 6.5 16.7 7 (1) 
DS20 PAV Yo. Hak ano eed wks ou pd pees O54 xc edenidend ooo Amphibolite Fen ne Dudes wigan tee eae ore 194 . 28 3.0 13.3 17.4 14 ll 
712 134 a (ae ee are ab QO cto 5 en om eo Biotite gneiss 2... x.cnneascm seam «tee eee 176 . 86 4.6 8.7 18.0 8 (1) 
PIES h B is i tins a wae aos ea eh PAUSES « vant notte as Siliceous limestone ...2..se.e0snene nce ae 174 .314 3.5 11.4 16.3 15 38 
CRONE} Fin tech aricarsenn ae anon en ake eta s DG (zeae hee eae ee Feldspathic sandstone................- 163 | 1.25 3.5 11.4 16.0 11 44 
VIORT 9h | Sec eee et eee’ Shae diecae OO oy tas euuease ibe cen G0s2 23 onaeussscnne oe nee on ete eee 178 - 45 3.1 13.0 16.0 24 58 
CAL, Sa TLE: ae BS Lae Bie aye 2 * Ath eee oe meee Saridstond. | ccs aca trate ao ee |- 168} .34 3.1 | 12.9 18.0 6| (Q) 
£3490. | StatbOn.12 2 2 cena tana scallaceee tC a Sep oY oe Taaegtone: fosnns as eeniee sme peck 175 . 087 3.06 | 13.06 16.0 19 15 
13724 | Buchanan (near)..........-- Botetoult. i.2-21. oe ee Argillaceous limestone................. 173 .27 a3 12:2 17.3 23 | 37 
BBS: [2555 3.7~ wc ttn ox Oe ana a Campbell 4 veces oxi Hornblende schist. cca ae sewn 194 | -. 227 13. 5 3.0 16.3 5 (1) 
R2064 |) SV BCH DURES an ccna ate sis dele mie it RID Der ote) Bp Biotite sthist <<, 5.25 04.20 ce vn eee 166 | 1.60 6.8 5.9 16.0 6 ay 
Wo SR ee See re eer, OL, eee Chesterfield ..+.........- Blorite Sranite, 2. os caw anesietgeaaase aan 163 .873 | 3.9 10.3 18.7 12 1) 
BS198 VR. Suc badkce gaxnca ai aero Chirk 6.02.18 S48. eee Limestonei sic. ts eleeded.o8e ests eek 166 . 051 6. 4 6.3 15.0 7 24 
13195 ) Phe -Pising. 535. <.9a0ak.ninnn Fatiguler <5 eg Seo cen ee Raye, ee ee ee 188 . 50 2.4 16.6 18.3 22 13 
13196 |..... G5 Eb cree. cette een dlwerts i ere ren som emer. Nae eo ee a ee a 186 . 69 7.9 5.6 16.0 17 11 
LATOT. 4} aha; tees ce SPE ne ek EE ea ees See ea a oo den aap aaldea sigan pana anne 202 . 54 1.8 22.2 18.3 ; 19° 8 
15765.) SHOTOS 2. oben se enapieeeeey py git Pa ee Bebist. hae oe akep ha eae Toe eee 181 . 44 2.4 16.7 18.3 10 20 
13194 | Near Winchester..........-.. Frederick, csr eea tea LAnisaiane.. pes eckuretha ate ee 169 . 018 7.5 5.3 15.3 7 27 
12878 | Stickleyville................ Oe eee A ee ee Argillaceous limestone.................. 167 . 167 9.1 4.4 14.3 8 47 
LISTS |e a 1 oe a hee eee ena i Vy A rae Lam este ns cd sp coe ees Red ese 165 Me i 5.4 |: 7.4 13.3 6 27 
12880 |..... Lt eee Sea eer ee eet ae ae ee aa Oa Sec sees a caehac Ferrugineous sandstone. ...:.......-..- 167 31 5.3 7.5 8.0 8 38 
DSLAG | tes 2 0 025. artim dees Gublas's ae LO a ae ere Litgestones sdf is asd eee ee a ee 169 . 013 S23 6. 4 16.0 8 35 
ROGAL OP Rides cntck peed cory ee eet oS tas or esc b cimwane ewan DO... conde are Taree ea ene es 168 21 5.4 | 7.4 15.3 11 41 
TOSS (See ee eee bead Welt a. - z.2e beta eee Biotite eneiss®—- 4s. .scueees ee eee 171 204 6.5 6.2 18.0 ll 1) 
SOOT Wy Sia etn wee x» Ran teats a Pitteyivanis. 225..6. see WErhy, dvvtedekaea-Oine aes area oe 165 .196 | 13.8 2.9 (1) (1) 3 
ESR20 Ul Pes ower ens web nnn are oeese GGQie ss. oA veden tee Biotite qnetss. oc oi.6<ated = pew ein eee el 172 .49 4.2 9.5 18.7 10 1 
DEL Ti NBER SOW Since coat oe eter ath. om Rockbridge... ..s2.s.5 Limestone... oie<s5 id Bosh eee eee 170 . 188 4.7 8.5 16.3 9 16 
1k 12 ie Rh; 5 eee oS Se eae L) (EME oo, pe ea | BE 0.5.0, nice ae dee eee Pret SP 168 . 203 6.4 6.3 12.7 17 15 
Spd Noe Aten ae Fee Cee cae i605 eee Quartet. 5, ict eee 105! :20 | 3.0 | 133 | @) (1) (1) 
12788 | Hansonville........... ee Bissell 4 5. ee Argillaceous dolomite.................. 169 . 742 3.6 11.1 16.7 14 22 
14 0 oO ee A eee ln a, Rae AG. Fanaa eo ede vie de Dolomite, [eyes toe tak can ee 175 .0789) 3.3 12.1 16.7 21 56 
LIAO Y Bey Seed el ped Fae cue & etioeee ) OG. i. inane > att Sees LimestOQt..s aves ac sane eoteke leet 171 078 5.8 6.9 15.3 8 45 
WEST VIRGINIA 

RAR SAGUCRS on see eA de i ee K GTA WHA oun acini eins waa _Feldspathie SANAStORG ooo ac eco bya ero 155 | 4.67 4.6 | 8.7 3.0 6 | tr 
BSS | Fy telecine wheels eee se Pt PEN Meee ew Sm ier yn es eS yp 157 |. 3.88 12.2 3.3 12.0 7 (i 
13306 | Rivesville.......~.-- 22.0006 PRM SrIOR eee core aay aati jan Sieg an Sana eee ase me 163 -502; 4.3 | 9.3 16.0 9 
E27er | Witroc: cot Weaken tens eco! PP rsteh © < aou ete cee _ Feldspathic sandstone. ...............-. 152 | 2.158 11.6 8.4 do nates 6 
1SS71, } Bpencet. sees a eae Pinna or roe sen ee as Micac. santistone_..cc. 2st fa ctwe ates 156 | 4.22 8.9 4.5 2.0 8 (1) 

- 13306 }... 2. Gi. Se da aetceee ee ae AG os okt ovations Keio Caleareous sandstone. ............-....- 156 | 1.78 4.4 9.1 10.7 6 8 
13296 | Fetterman. .:....:...0...--- y RASIOL so nat aaa eee Feldspathic sandstone. ................ 154) 3.91 9.2 4.3 17 5| @) 
ne Se ee ee ee SS a See eons eee er eee 

WISCONSIN 
Le Re See rrr  eeeP ree ree Milwaukee Js..: 202-555 j PROMO. So loss Somes ace eee eave 166 | 2.84 4.0 | 10.0 13.3 7 40 
PIGGT Fe nse guasuaete==roeptinp aca est os 0 a | Argillaceous dolomite. ................. 161 | 2.42 6.4 6.3 12.0 7 29 
TIBI YS gaara eae ee SLC G0.25 2 nee aa es ae ER SS RE Sw apie NW 2 164| 3.21 | 4.5 8.9 14.3 10 22 
LOGIE Fe te a eg fs Se CAE oy” 2 Dolemite... 3.S.5<>iceeesh case eer eee 175 14 6.5 6.1 16.0 6 46 
1DBIO |) Fos as shard en ah cha ae ae todas 10s Soandoiigremee ee Argillaceous dolomite...........-.-.-.- 167 | 2. 66 3.7 | 10.8 14.3 10 46 
1a5ST |, Milwaukee oo ccna ance dauveeleunee GO: eke Scw arate LAM OStONG <5 ..26 2 nrc taawente dee wenn 166 | 2.15 6.0 6.7 15.3 9 112 
1 Test not made. 2 Exact locality not known. 3 Not reported. 
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they are particularly interested. 


ROAD PUBLICATIONS OF BUREAU OF PUBLIC ROADS. 


NOT E.—A pplication for the free publications in this list should be made to the 
ee of the Division of Publications, U.S. Department of Agriculture, Washington, 
D.C. Applicants are urgently requested to ask only for those publications in which 


he Department can not undertake to supply com- 


plete sets, nor to send free more than one copy of any publication to any one person. 
The editions of some of the publications are necessarily limited, and when the Depart- 
ment’s free supply is erhausted and no funds are available for procuring additional 
copies, applicants are referred to the Superintendent of Documents, Government 
Printing Office, this city, who has them for sale at a nominal price, under the law of 


January 12, 1895. 


Those publications in this list, the Department supply of which is 


exhausted, can only be secured by purchase from the Superintendent of Documents, 
who is not authorized tofurnish publications free. In applying for these publications 
the name of the series as well as the number of the publication should be given, as 
“ Bureau of Public Roads Bulletin No. 32.” 


REPORTS. 


Report of the Director of the Office of Public Roads for 1916. 
Report of the Director of the Office of Public Roads for 1917. 
Report of the Director ot the Bureau of Public Roads for 1918. 


OFFICE OF PUBLIC ROADS BULLETINS. 


*Bul. 28. The Decomposition of the Feldspars (1907). 10c. 
32. Public Road Mileage Revenues and Expenditures in 
the United States in 1904. 1dc. 
*37. Examination and classification of Rocks for Road 
Building, including Physical Properties of Rocks 
with Reference to Their Mineral Composition and 


Structure. 
*43. Highway Bridges and Culverts. 


(1911.) 5c. 
(1912.) de. 


*45 Data for Use in Designing Culverts and Short-span 


Bridges. 


(1013.5" Le; 


*48. Repair and Maintenance of Highways (1913). 15c. 


Dept. Bul. *53. 


105. 


136 


220, 


230. 
249, 


257. 
*284. 


314, 
347, 
*348. 


370. 


373 


386. 
387. 
388. 
389. 
390. 
393. 
407. 
- 414, 
463. 
532. 


O37. 


5090. 


583. 
586. 


DEPARTMENT BULLETINS. 


Object-Lesson and Experimental Roads and 
Bridge Construction of the U. S. Office of 
Public Roads, 1912-13. 5c. 

Progress Report of Experiments in Dust Pre- 
vention and Road Preservation, 1913 

Highway Bonds. 

Descriptive Catalogue of Road Models of Office 
of Public Roads. 

Oil Mixed Portland Cement Concrete. 

Portland Cement Concrete Pavements for Coun- 
try Roads. 

Progress Report of Experiments in Dust Pre- 
vention and Road Preservation, 1914. 

Construction and Maintenance of Roads and 
Bridges, from July 1, 1918, to December 31, 
1914. 10c. 

Methods for the Examination of Bituminous 
Road Materials. 

Methods for the Determination of the Physical 
Properties of Road-Building Rock. 

Relation of Mineral Composition and Rock 
Structure to the Physical Properties of Road 
Materials. 10c. 

The Results of Physical Tests of Road-Build- 
ing Rock. 

Brick Roads. 

Public Road Mileage and Revenues in the 
Middle Atlantic States. 

Public Road Mileage and Revenues in the 
Southern States. 

Public Road Mileage and Revenues in the New 
England States. 

Public Road Mileage and Revenues in the 
Central, Mountain, and Pacific States, 1914. 


Public Road Mileage in the United States. A 
summary 

Economic Surveys of County Highway Im- 
provement 


Progress Reports of Experiments in Dust Pre- 
vention and Road Preservation, 1915. 

Convict Labor for Road Work. 

Earth, Sand-Clay, and Gravel Roads. 

The Expansion and Contraction of Concrete 
and Concrete Roads. | aay 
The Results of Physical Tests of Road-Building 
Rock in 1916, including all Compression 

Tests. 

Standard Forms for Specifications, Tests, Re- 
ports, and Methods of Sampling for Road 
Materials. 

Report on Experimental Convict Road Camp, 
Fulton County, Ga. 

Progress Reports ot Experiments in Dust Pre- 
vention and Road Preservation, 1916. 


*Department supply exhausted 


Dept. Bul. 660. Highway Cost Keeping. 

670. The Results of Physical Tests of Road-Building 
Rock in 1916 and 1917. 

691. Typical Specifications for Bituminous Road 
Materials. 

704. Typical Specifications for Nonbituminous Road 
Materials. 

*724. Drainage Methods and Foundations for County 
Roads. 


OFFICE OF PUBLIC ROADS CIRCULARS. 


Cir. 89. Progress Report of Experiments with Dust Preventa- 
tives, 1907. 
*90. Progress Report of Experiments in Dust Prevention, 
Road Preservation, and Road Construction 1908. 5e. 
*92. Progress Report of Experiments in Dust Prevention and 
Road Preservation, 1909. 5c. 
*94. Progress Reports of Experiments in Dust Prevention 
and Road Preservation, 1910. 5c. 
98. Progress Reports of Experiments in Dust Prevention 
and Road Preservation, 1911. 
*99. Progress Reports of Experiments in Dust Prevention 
and Road Preservation, 1912. 5c. 
*100. Typical Specifications for Fabrication and Erection of 
Steel Highway Bridges. (1913.) 5c. 


OFFICE OF THE SECRETARY CIRCULARS. 


Sec. Cir. *49. Motor Vehicle Registrations and Revenues, 1914. 

oc. 

52. State Highway Mileage and Expenditures to Janu- 
ary 1, 1915. 

59. Automobile Registrations, Licenses, and Revenues 
in the United States, 1915. 

62. Factors of Apportionment to States under Federal 
Aid Road Act Appropriation for the Fiscal Year 
1917. 

63. State Highway Mileage and Expenditures to Janu- 
ary 1, 1916. 

65. Rules and Regulations of the Secretary of Agricul- 
ture for Carrying out the Federal Aid Road Act. 

72. Width of Wagon Tires Recommended for Loads of 
Varying Magnitude on Earth and Gravel Roads. 

73. Automobile Registrations, Licenses, and Revenues 
in the United States, 1916. 

74. State Highway Mileage and Expenditures for the 
Calendar Year 1916. 

77. Experimental Roads in the Vicinity of Wash- 
ington, D. C. 


FARMERS’ BULLETIN. 


338. Macadam Roads. 
505. Benefits of Improved Roads. 
597. The Road Drag. 


YEARBOOK SEPARATES. 


Y. B. Sep. *638. State Management of Public Roads; Its Devel- 
opment and Trend. 5c. 
727. Design of Public Roads. 
739. Federal Aid to Highways. 


REPRINTS FROM THE JOURNAL OF AGRICULTURAL 
RESEARCH. 


Vol. 5, No. 17, D-2. Effect of Controllable Variables Upon the 
Penetration Test for Asphalts and 
Asphalt Cements. 

Vol. 5, No. 19, D-3. Relation Between Properties of Hardness 
and Toughness of Road-Building Rock. 

Vol. 5, No. 20, D-4. Apparatus for Measuring the Wear of 

| Concrete Roads. 

Vol. 5, No.24,D-6. A New Penetration Needle for Use in 
Testing Bituminous Materials. 

Vol. 6.No. 6, D-8. Tests of Three Large-Sized Reinforced- 


Concrete Slabs under Concentrated 
Loading. 

*Vol. 10, No. 5. D-12. Influence of Grading on the Value of 
Fine Aggregate Used in Portland 
Cement Concrete Road Construction. 


1de. 
Vol. 10. No. 7, D-13. Toughness of Bituminous Aggregates. 
Vol. 11, No 10, D-15. Tests of a Large-Sized Reinforced-Con- 

crete Slab Subjected to Eccentric 

Concentrated Loads. 


*Department supply exhausted. 
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